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RESEARCH IN INDUSTRY 


By Dr. FRANK B. JEWETT 


PRESIDENT OF THE BELL 1T 


undamentals of industrial re- 
ier of research 
nent. the relations of it to 


itself, its 
the 
ies of the business of which 


rt, or to the suecess of that busi 
When it 
of the specific achievements 
| In this 
can expound ad lib since there 


n fact few. comes 


the case is different. 


ys fresh material in the silk hat. 
the 
things, even as we define it to- 
Every 


nse research in world of 


s as ancient as man himself. 
is man who sought by trial to know 

how something behaved as it did 
research worker. If he was satis- 
vith the knowledge he derived from 
experiment or if he merely imparted 
the clan, he was an em- 
fundamental scientist. If, how- 
» sought to employ his new knowl- 
better tool or 
, and more particularly if he was 
d to trial 
thereby achieve that end, he was 

nt progenitor of all present-day 


others of 
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o the making of a 


make his because he 


al research men. 

tly speaking, however, research in 
ysical world and more particularly 
lal research very young in 

human experience. As major 
in influencing social thinking or 
they are scarcely more than a 
and a half old. Industrial re- 
which is the offspring of funda- 
effort 


are 


research and _ collective 


LEPHONE LARBOI 


through 
been a 
than fil 
men for it 
oped well 


Is younger 
within my lif 
any, of us older industrial resear 

were ever aiming for a life in indust 
when we sought training in basic se 
] 


ana 


ence 


> . ‘ ; +} 
Because of its yout! number 


ld’s character 


and variety of this new ¢] 


istics, it is small wonder that society 
bewildered and occasionally alarmed and 


While 


good deal of progress in the dir 


business has made a 


resentful. 
ection of 
abandoning its earlier attempts to ignore 
the child or foree him to conform to a) 
tribal 


. 
polit ICs 


client customs, generally 


society 
and especially still persist in a 
really to understand 


have 


determination not 
him; this despite the fact that they 
gone far enough to like the ne 
he brings home. At times they 
appropriate his language, 
their 
words mean is a bit hazy 

The 
guishes the world of 
dred htt 


history 


as to 
though knowledge of 
principal thing wi 

the past one 
years from the ages of human 
has been the 


wl ich 


preceded 
wide-spread acceptance of the so-called 
scientific method as the best, most power 
most expeditious means ol ex- 
ploring the and the 
that that 
Fundamentally it is nothing but an idea 

the cones 


ful and 
unknown, results 


have followed acceptance 


pt that the surest way To test 
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a hypothesis is to subject it to a succes- this character. That is why y 
sion of simple controlled experiments, quently use such large ‘‘fa 
each of which can be repeated at will, safety’’—really factors of igno 
and to be guided rigorously by the re- applying our results. 

sults. To be successful its votaries must Viewed in retrospect, the dev: 
observe strict intellectual honesty. Re- of industrial research during 

cent history shows that in this concept forty years appears as logical 
man has hit upon one of the most, if not evitable as the development of 


the most, powerful tools for change ever itself. When at the beginning 
created. century the first timid adventur 

The scientific method and the tech- being made by a few industries 
niques which have been evolved under handful of young men lured fr 


it are infinitely more powerful than any ranks of teaching, the scientific 1 
methods of abstract reasoning or dialec- was already firmly established 
ties Applicable theoretically in any mains of physics and chemistry 
sector of inquiry, the scientific method  liant results in the form of m 
is obviously easier of full application in edge had already been obtain 
the realm of the inanimate physical some of it had been put to work by 
world than in those which involve ani- inventors and engineers. Only t 
mate things. This is not so much be- and venturesome were attracted 
cause the problems here are less com- new field, since the traditions of 
plex than elsewhere. Rather it is be- versity then were strongly aga 
cause of the greater ease of conducting thing which tended to sully th 
really controlled experiments. knowledge for its own sake. Alt 
One thing that the successful research he relented somewhat with time, | 
man learns early in his career is the ap- I never quite regained the resp 
plication to physical science, whether old chief, Professor Michelson, 
fundamental or applied, of the old axiom forsook the halls of learning for t 
of mathematics that there must be as_ of industry. 
many independent equations as there Many of the newer industri 
are unknowns if he is to evaluate the had grown up in the 80’s and 90’s 
unknowns. Another thing he learns the first to sense the need of som 
early iS that failure of a controlled exX- more than was provided by me! 
periment to work out as expected is not genuity, inventors and engineers 
really failure but actually a step for-  cipally, they were in the fields of 
ward. It enables him to modify his pre- electricity and modern chemistry 
conceived ideas and organize another ex- them the control of tradition and 
periment. One of the commonest and weakest or substantially non-exist 
frequently one of the most tragie errors Further, all the personnel was r 
of society is to draw definite conclusions young and inelined to be daring 
from experiments where many factors security as the inalienable right 
are not under control. In such an ex-_ had not yet been heard of. 
periment it is a matter of pure chance In a few of these industries p! 
if proper conclusions happen to be had been such that problems bey 
drawn. Even then the presence of other ability of inventors and engineers t 
factors than the one claimed to be domi- with had arisen. In others it wa 
nant is an invitation to unending wran- that if only some known fragmet 
gling. I am sorry to say that many so- new knowledge could be pieced 
called engineering experiments are of and applied, much _ greater 
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made. A few wise men saw that 
circumstances hope lay in intro- 
nto industry the rigorous meth- 
fundamental science and men 






n their operation. 





vation worked—in some cases 

beyond original expectations. It 
ipon what it fed, and as one as- 

ng achievement after another 

to be known and publicized the 
rus spread. Gradually but with in- 
acceleration more and more in- 












based on sclence came to incor- 





more or less ot industrial research 
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r organic structure. Mainly at 





expansion was to industries in 
ls where the trial started, wv 


i 


se of physics and chemistry and to 






nore recent origin. Industries 


? 





were ancient arts before modern 





¢ e was born were the last to make 
unge despite the fact that in many 






ses they were most important to so- 
d had most to gain from the new 







As time went on and the results of the 
tific method began to pile up hills 
intains of new knowledge in the 

ns of biology and botany, the in- 

m of industrial research organiza- 







s took place in industries in these 





ls. The whole evolutionary process 





industry put pressure on the institu- 





s of learning from which alone could 





army of trained men and, to a 





extent, the streams of new know!l- 





ded to supply power to their 





Ss Tl e pressure was from Two diree- 





s—from industry’s demand, on the 
|, for more and better men than 

| be supplied by kidnapping from 
nks of the fundamental science 

rs, and on the other from youths 










no desire to become academic 





rs, were nevertheless avid for ex- 







it training as a basis for life in 





w realm of business and industry 





\ ill know that the response of uni 


and 





school alike was 


technical 





wholehearted and efficient. While there 
are, I suppose, still some in academic 
circles who profess to see something akin 
to prostitution of scientific research in 
the thought of employing it for anything 


| 


save the acquisition of knowledge for its 


own sake, their number must be small. 
Certainly in recent years the great ma 
jority of men in training have had their 
eye on a life in industry 

The World War gave a great impetus 
to meticulous industrial research and the 
decade of the 1920’s witnessed a veri 
table stampede of industries, large and 
small, to climb on the band wagon 


‘ 


These ventures ranged all the way from 


well-considered undertakings, whiel 
have lived and prospered, to foolish 


things undertaken in all sincerity but 
with complete ignorance of what was ré 

quired either by way of personnel or co 
ordination. Most of these last have 
quietly folded up and disappeared. So 
too have many of those which with no 
ethical justification were created in name 


only for the purpose ol cashing in on the 


popular esteem in which industrial r 
search had come to be held 

Looking back over the history of in 
dustrial research to judge its relation to 
business success, one thing stands out in 
every case with which I am familiar, 
namely, the hard internal sledding of th 
initial years. Barring possibly some 
the newest industries which have sprung 
directly from the research laboratory, 


that is, where it was the parent rather 


than the child, the first years of every 
real research organization have been 
soul-trying years. This was so even in 


the early cases already mentioned, where 


there was as yet little or no tradition or 
art. Even here the existing organization 
was one of ‘“‘practical’’ n and per 
contra the intruders (for such they were 
looked upon) were mp! 
rists. I suppose it is bound always to 
be so 

rhe first big job was to s new 
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idea and to aequire that confidence and that the responsible head of th 


respect without which nothing could be organization participates dir 
accomplished. Those who tackled too consideration of matters affecti) 
much at the start were properly and pany policy. In some industries 
rightly hazed. The wise ones took their important policy decisions ar 

tim and started by picking out prob- affected by exact information 

lems which were easy from their stand- present and prospective state 


+} 
} 


point but which had the ‘*practical’’ as viewed through ul 


e eves 


men half erazy with insomnia. search department. 

In the early days nothing was known Any form of organization w] 
of just how best to relate the research poses one or more links betw 
activity to the other parts of the busi- search director and the top m: 
ness organization, and every conceivable inevitably tends to dilute or 
arrangement was tried. Frequently it imformation. Conversely, the 
was made a part of the existing engi- organization tends to be 
neering department. Sometimes it was valuable information connect 
set up as a thing apart from all else as company affairs which may 
a sort of free lance consulting affair tied tinet bearing on the trend 
into the main organization through some work. 
superannuated vice-president to whom The men who are now res 
it seemed desirable to assign more work. rectors, under whatever title, wer 
All kinds of arrangements are still to be nally research workers and creat 
found, but in the main they are no ducers. This is particularly tru 
longer haphazard but have some justifi- larger research organizations w 
cation in reasons peculiar to the particu- demands of administration, bi 
lar industry of which they are a part. sion and a thousand and o1 

In some of the larger industries which which consume time leave litt 
have had long experience with research, tunity for individual particip 
where the funetion has attained large creative work. To any one 
proportions and where the corporate in appraising the value of reseat 
set-up involves a number of more or less industry this fact is one of son 
autonomous companies, as is the ease tance, since it tends to refute 
with the Bell System, General Motors common misconception. This 


? 


+ ; ; 


and a number of others, the research lab- ception is that the activities of 


oratory is now set up as a legal corpora- search department are determi 
} 


tion. The presidents of these research the director and earried out by his 
corporations are part of the general di- ciates. In a very general sensi 


recting management and so bring to it’ be true in so far as the views of 
first-hand information. rector operate to determine bri 

In other industries, where for one rea- of inquiry. Beyond this he fr 

son or another the corporate form of or- has little concern with or influe 
, 


ganization has not been adopted, despite the details of research mvestigati 
the size and importance of the research his most active participation in th 


function, the research director is never-  by-day creative work is likely to b 


1 part of the administrative man-_ of a critical appraiser who brings t 


agement, either under that title or the upon results obtained the _ benefit 


theless : 


title of vice-president and _ research broad knowledge and long experie1 


director One of our most distinguis! 


Either of the arrangements just men- search directors once said, 


Somew 


ty 


tioned has the advantage over others in  facetiously but with a good deal of 
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wanted the best possible ap- 





prospective value of a new 

development he 

who had done the work. 
the 

research activities and 

laboratory, 

per 


consult 
Next 


supervisor of a 


would 


would be 
related 
director of the 

r a vice-president unless 
at vice-president happened to 
search director just mentioned 

\\ il ] 
ndustria 

be left to function in 
nor that 


management has 


ave just said does not mean 


laboratories 


their 


the general admin 


re search 


own 


not a 
Management 


to time decide how much 


very 


rn in them. 


. rom time 

‘an properly be alloeated to the 
research and in what general 

ns that research should be pur 

The research director as a part of 
ement is responsible for setting 

accurate sailing direction 

| am attempting to say is that tl 
gets away from the actual 
i research, which is an individual 
act, the less likely is it that the 
| direction of work will be wise 

more likely that it will be in 
a by factors of immediate expedi- 
This is, | think, particularly the 
‘Y th investigations on the frontier 


field involved—investigations 


successful are likely to be many 


valuable than those con- 


~ more 


| with nearby advances in the art 
leaving the matter of the gen- 
up and operation of the indus 
’ esearch laboratory there is one 


nelusion which it is generally 


| has resulted from past experi- 
s is that of all the integral 


industry the research depart- 
s the one which can probably be 
tampered with in times of 
this 


SaLeLly 

business fluctuation. I 
entitled to 
but sim- 


Say 
because research men are 
sideration than others, 


ause the productiveness of an in- 


il research organization is dras- 
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violent fluctuation in 
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most important 
research organizat 


are mplicated affairs 


erable number of s l 
in the field of their special i 
accustomed to working togethe 
sudden growth or a too sudd 
ment of the research for 
productivity out of all pr 
chang numerical numbers 
spective { inherent lit 
individuals added or subtra 

As a matter of fact xp 
many fields has shown mor 
than not that ! 
tributions f industria res 
made at nes of depressed b 
tivity | reas fi his | 
on in a moment 

Summed up, what I ha 
might be stated s¢ mewhat as 
business wishes to obtan 
value from its research orga 
for the money it expends o 
be pre pared guard thes 
against a too direct infl 


busin SS variations It must 


to expand or contract resea! 
as far as possible in confor 
more fundamental factors, ot 
will lose much mon n ul 
effort 

The current activities of ev 
trial research organization a1 
two kinds, although t I 
amount of the tw may ry WV 
time to time On tl Ol 
work of a fundamenta 
problems which, if success! 
will be « idvantag t 
some more r less distat { 
This work having lit rl 
the current operations of 
is usually of paramount val 
research director struggles n 


maintain this type of wi 
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On the other hand is work concerned 
with the problems of current operation. 
This type of work arises either because 
the research laboratory is set up to do it 
or because problems arise in current op- 
eration which are beyond the capacity of 
the operating people, including works 
laboratories, to cope with. The research 
organization is then appealed to for assis- 
tanee and simply can not resist extending 
help, even though at the expense of more 
valuable long-range investigations. The 
number and urgency of such problems 
are of course greatest in times of intense 
business activity, and in consequence the 
amount and to some extent the efficiency 
of work on fundamental problems are 
least at these times. 

Fortunately it is relatively easy for 
trained research men to shift from work 
tin the other. The 
mental processes, the techniques and the 


in one category to th: 


skills required are essentially the same; 
hence the statement made a moment ago, 
that in many cases the most valuable 
fundamental work is accomplished in 
times of low business activity, for it is 
then that the research organization is 
least bedeviled by urgent demands for 
assistance in the operating departments 
and has maximum man-power to apply. 

Coming to consider more specifically 
the relationship suggested in the title, 
even a cursory review of modern indus- 
try can not help but disclose a close rela- 
tionship between extensive efficient in- 
dustrial research and success in the busi- 
ness to which it is attached. Among 
industries based on applied science we 
find those to be most successful in which 
the research function is large, relatively 
old and where its place in the business 
structure makes it an integral part of 
executive management. No better proof 
could be wanted that many successful in- 
dustries have come to realize the impor- 
tance of research to continued successful 
operation and maintenance of prestige. 

If we examine further the internal 


composition of these industries 
increasing evidence of an i: 
fluence of the research organi: 
the number of men who, starting 
research laboratory, have b 
ferred to the operating de 
This transfer is most noticeal 
ease of radically new development 
have grown out of researe 
Where such new things are to 
commercial production or ope 
almost inevitable that this 
should take place. 

This phenomenon suggests 
influence of research on busin: 
which I sometimes think is equa 
greater than many of the direct |} 
As one looks back over the char 
have taken place in business 
during the past two or three dee 
can not, I think, eseape the 
that more and more of the no 
problems are being approach 
scientific point of view and s 
feasible under controls of the s 
method. In part this is doubtless t 
sult merely of emulation of the 1 
employed so suecessfully in ph: 
search. In part the tendency 
the result of the infiltration of n 
the research laboratory who hav 
their special methods of thought 
fields. 

The most obvious contribut 
research organization to suecess 
ness is the thing for which it ost 
exists, namely, the creation 
things. But no researeh organiz 
however extensive or competent, cat 
to guarantee to its industry prod 
of all new ideas. When such ide 
particularly those of a radical 1 
arise outside the industry and ar 
sented to it for eonsideration, it 
frequently than not the knowledg 
sessed by the research department w 
enables management to determi 
proper course. This is particularly 


when patents are presented, for 
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ent is limited in its courses of 


It must either decide to acquire 
to develop alternative ways of 

ng a similar end; or to dis- 
ht of Ofttimes the 
can give almost im- 


tT} } 
i 


oO usage. 
ait partment 
lvice. At other times it can at 

m the necessary examination 


produce the answer. Likewise, 
; more 

that in the existing work of the 
itself pro- 


patents there exists the eur- 


frequently than not, it will 


work which is 
which to purchase freedom of 
purchase is indicated as neces- 

purchase which might not be 
th money alone. 

business undertaking is fraught 


both 


‘all operations and to the 


or less risk. 


This is true 


Ov 
of the various departments as 

r observation has convinced me 
ts new operations those based 
sults of research are by far the 
which business has 
this | the 
s of technological error and not to 


dous with 
In saying refer to 
ls of error in commercial judg- 
ch cause business to embark on 
se sound venture at the wrong 
the wrong place. The reason 
ling is based not on any idea 
r intelligence among research 
ipon the fact tl 


tends to 


at scientifie re- 
Each 


as it is found is corrected, with the 


eliminate error. 


‘ 


error at 
I ean not 


the chance of 


gross 
dis almost non-existent. 
single major failure of a project 
ipon adequate research. The few 
mber which were attributed to the 
organization were found on ex- 
n to be the 
iring or operating departments 


due to failure of 

rve exactly the controls specified 

s always an urge to do just this in 
save time or cost. 

essential and last step in the re- 


method is the ‘‘trial installation’’ 


a trial of the new things under ry 


observational control of the laboratory 


under actual service conditions and on a 
scale sufficiently large to be a fair « perat 


ing test 


Many things nherent in larg 


scale operations can not be dupheated in 
the laboratory nor can man’s infinite 
eapacity for finding ingenious ways t 
cause trouble always be { t Son 
times nothing untoward develops, but 
sometimes costly errors are guarded 
against 

No trial installation is ever undertaken 


‘easonable work ha 
laboratory, sine is an 


istrial research ‘‘That what 


can be done in a test-tube may b n ! 
a large seale, but what can not be done in 
the TeS ib ( nm T i) ( ny 


Clal \ 
The money al d time consumed in tr al 


installations makes them frequently the 


most trying thing with t! ! 
search director has to deal, pat ly 
when the new thing Is m ractiv 
and has given little trouble in the labora 
tory. Management then is like a boy in 
the presence of green apples—it yearns 
to pick the fruit before it is rip 


Now finally a word about the future as 


i see it As a result of forty years’ exp 
rience research 1s firmly intre lin tl 
stru re of many sI ssi ndus 
undertakings. With them it is proven as 
a principa nm many cas p ( pal 

nsurance to continu success Have 
we already exhausted most $ poss 
bilities ? Che inswv ‘ ms ‘ irly 
‘N 

In ul Hrs p) ( t} re ca b ? a S 
tion as tf he p I rt tl n hod to 
produ p ve results Lil se there 
ire still considerable sectors of business 
where research is as yet embryoni ! 
non-existent, but in wl nditions 
are identical with thos ere it has 
proven successful. This is especially the 
ease in small industries and in those of 


ancient origin In the one the problem 
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is that of selecting some form of coopera- 
tive undertaking among concerns simi- 
larly placed or of developing more insti- 
tutions like the Mellon Institute. In the 
other it is the problem of breaking down 
age-old inhibitions. 

More persuasive still is the picture of 
the domain of 


what is going on in all 


fundamental science where the research 


method is universally applied. The 
stream of new and potentially useful in- 
formation which is flowing into our world 
of knowledge is stupendous and there is 
no end in sight. If it is to be used sue- 
cessfully by industry it ean only be by a 
continued application of research in busi- 
ness. Man is and doubtless will remain 
an inquisitive and acquisitive animal. 


What we 


cheaper things we eré 


will do with the new and 


ate or how we will 
regulate and control that use is another 
question, speculation on which is outside 
the scope of this talk. But I would ven- 
ture the suggestion that to solve the great 
underlying problems which will confront 
society in the years ahead we will require 
investigations undertaken on a far vaster 
scale and—having in mind our political 
in more orderly fashion than 


We need not 


here speculate as to the best auspices 


theorizing 
we are now accustomed to. 
under which to make the attaek—whether 
by enormous private undertakings or by 
action of the state or by a combination of 
the These 
arise largely from what we humans have 
150 


we have been 


two. underlying problems 


done in a material way these past 


years. Broadly speaking, 
prodigal in a free use of nature’s stores 
without more than a speculative concern 
we would do when the stores 
I doubt if we could have 


about what 
were depleted. 


To cite but a few exam- 


done otherwise. 
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exhausted soil 


have 


ples—we 
which nature unaided ean not r 
forests 


have destroyed and |} 


sumed minerals which nature 


replace. Our whole present ei) 
is primarily grounded in the us: 
ural products. 
we have 


Each step forwa! 
made has increased our dey . 
for mechanical power and accele! 
drain on the natural supplies wi 
accumulated through long geol 
On the other hand, in our pr 
have learned how to make many 
of better grass grow where one p 
grew originally ; we have learned 
expedite the restorative processes 
ture; how to make and employ 
tutes and how to ereate usable p 
ways nature never employed. Ar 


though much of our knowledge 


laboratory test-tube stage, we d 
way out and can extricate ours 
if we have the wisd 


vo forwari 
will to follow the charted cours 
scientific research indicates. T} 

believe that the prob! 
waste land from forest operat 

depleted fertility ; of crops for ot! 
food 


substitutes for metals and materi 


reason to 


purposes ; of low-grade or 

showing signs of exhaustion, ean 1 
solved: and fuel in abundanee als 
probably through utilization of tl 
lienite and low-g 


lions yf tons of 


bituminous coal, and later possibly 


conversion through chemistry 
sun’s energy stored up annually in 
ing things. 

As I look at the problems ahead 
the background of the past, it seer 
made 


me that so far we have 


many trial installations in prepa 


for the bigger job ahead. 











By Dr. WINFRED OV 


SAINT ELIZARETHS HO 


HIATRY, GEORGI 
MenTAL disorder is a subject which 
ts the attention of every intelligent 
for it constitutes to-day one of 

st and most pressing social prob- 

It 


health, social and economic points 


s important from the medical, 


view. Very nearly one half of the 
beds of the entire country are 
| to the eare of mental disease 


beginning of the year 1936 there 
e United 469.100 


ts in mental hospitals or on visit 


in tl 


States, 


spitals, and during the year follow 


it date 150,208 others were ad- 

1. Thus, during that year (1936 

r 600.000 people were at some 

r other patients in a mental hos- 

n other words, one out of about 

y 150 adults of the general popu 

r nvestment in mental hospitals in 

! this country is approximately one half 
n dollars, and the annual cost of the 

nance of these institutions is about 

indred million. The wreckage of 

n lives, with the accompanying loss 

fror productivity to the community, and 


id heartaches caused to the fami- 
f mental patients, can not be fully 
mated 
ns. One need only mention, too, the 
ng of me 


or expressed in monetary 


ntal disorder upon depen- 


and delinquency. There certainly 
relat 


ionships here which are difficult 
evaluate but 


less 


which are none the 
To bring the matter somewhat more 


y home to the reader, it may be 
ted out that it has been estimated 
m the statisties of the New York men- 


hospitals that the probabilities are 
at of all persons in New York, at least, 
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WASHINGTON 


ERHOLSER 


UNIVERS Y 
fifteen years of a 


every twenty Willi a som Lime 


his life be a patient in a mental hospit 


In spite of the vital imp f tl 
topic of mental disorder, there is prob 
ably no subject on wil I mol m n 
ceptions of Tact re prevalent among 1 
p ibhe and even am ’ a ly eaucal dl 
people W hen is | ! n mind that 
for countless ntu 3 m ti tim I 
Christ or earlier down throug Mid 
die Ages, ment: range nt was inter 
preted dl to demo DOSSESSIO] 
presumably as a punis nt for s t 
S perhaps not strang t ! f t! 
medieval a tude st \ ! ne 
form of a disguised fear « itred « 
tempt of the mental patient. Many per 
sons even to-day are inclined to look upon 
the existence of mental disord narela 
tive as a ‘‘stigma,’’ as something to be 
kept secret, even though intellect ly 
t! ey may ! (niZ that if SII ply l 
other manifestatior d iS ind neé 
mol! ise for shame than tl urrence 
of, let say, pneumonia. The lot of 
mentally ill person | never b i 
happy one, but r long a tim n 
man’s tory and leed, ev lay 
n son parts ol the U st Ss, that 
lot has been and still b r made n 
unhappy by man's inhun \ man 

Institutions for the « the me 
ti lly ill are relative y new t ! Dur 
ing tl Middl Ages nd tl early 
Renais thes nat r 
driven out « comm 1 T p nh m 
ey iblv or \ e ex if 1 as ot , The 

A nt synopsis he stat and 
their interpret n is to be found i 
volume of Landis and Page ent 1 ‘*M rn 
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Bethlehem Hospital in London’ was 
founded probably in the thirteenth cen- 
tury and has had a continuous history 
that time, but for centuries after its 
opening stood alone as an ‘‘asylum’’ for 
these unfortunates. Parenthetically, it 
may be noted that the word ‘‘bedlam”’ 
is a corruption of Bethlehem, the name 
well imagine 


since 


of this hospital. One can 
the reasons why when it is realized that 
only the ‘‘furiously mad’’ were confined 
in institutions, that little or nothing was 
done for them even in the line of ele- 
mentary hygiene, and that these places 
vere scenes of the worst types of filth and 
confusion. 

The first public mental hospital in this 
country, at Williamsburg, Virginia, was 
founded in 1773, but it was not until the 
middle of the nineteenth century that the 
practice of building publie mental hos- 
pitals became general, thanks to the aec- 
tivities of Dorothea L. Dix. The purpose 
of these then 


known as asylums, was primarily to care 


institutions, which were 


for the ‘‘furiously mad,’’ as they were 


denominated. The more quiet patients 
were often eared for in jails or in alms- 
houses, a situation which is not unknown 
in some parts of this country even to-day. 
It may be pointed out and emphasized 
that mental disorder was early looked 
upon as being of public interest only in 
with the disturbance of the 
peace or with ‘‘pauperism’’; it was a 
subject to be dealt with by the police or 


connection 


by the poor authorities, not as a medical 
problem. Historically, are 
probably connected to some extent with 
an attitude not entirely unknown, that 


these facts 


mental disease impresses some sort of 
who suffers 
Indeed, 


even to-day in many parts of the country 


‘stigma’’ upon the person 


from it and upon his family. 


the mental hospitals are under the con- 
departments of public welfare; 
are 


trol of 


that is, under organizations which 
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} 


designed primarily to deal wit! 
pendent, rather than raised to t! 
nity of 
tions. The development of the 1 
attitude 
titude that we are dealing wit! 

should be treated by p! 

is amenable to treatm 


] 


recognition as medical 


toward mental disorder. 


which 
and which 


this ey 


the cha 


recent. It is 
about 


relatively 


which has brought 


name from ‘‘asylum’’ to ‘“‘hosp 
with all that that name implies 
In the early days in this cou 


mission to mental hospitals 
especially difficult, although tl! 
were able to pay for care avoided, s 
as possible, being sent to the pub 
was d 


stitution. The ‘‘asylum’’ es 
have said before, primar 
and for 


considered dangerous to the pub! 


as we 


**paupers’’ those who had 


In the beginning hospital admiss 


a simple matter, but in the ‘50’s 
‘‘railroading myth’’ seems to | 

come established. As a result of tl 
that persons would be improperly s 
mental hospitals and there detai 
the purpose of permitting others 
tain control of their property, the 
sion to mental hospitals was in 


many states made decidedly dif 


some went so far as to require a tl 
jury on a charge of lunacy before 1 . 
patient eould be admitted to the 
pital. Such a barbarie and antiquat 
procedure was abolished by statute 1 

District of Columbia only as recent 
deed as 1938, and is still retained 


There are many | 


} 


least one state. 
to-day who believe seriously, in spit 
the overcrowding and tne constant ] 
sure by hospital administrators to 
miss patients from hospitals, that 
tients are actually sent to such instit 
tions improperly. Any one who has 
experience in the administration of n 


tal hospitals knows that this is a n 











exist 


ecusation, yet laws still 
4 make it difficult for patients to 
ntal hospitals, although admis- 

any other kind of hospital is very 

When admission is made diffi- 

1 particularly when a jury trial 

, often appears to the patient and 
public both to be in the nature of 
ad- 


to a mental hospital is delayed 


proceedings) is necessary, 
of cure of the 
the 


has 


ie best chance 
The 


‘*railroading’’ 


s lost. existence of 
notion of 
uch to delay the early admission 
ents and thereby to deprive the 
hospitals of one of their proper 
s. Again it should be pointed 
t in some localities it is permitted 
the jail for temporary care of men 
such time, sometimes 


nts until 

ks or months, as the mental 
nds room for the patient. Such 
¢ is, of course, seriously out of 


sound practice and is grossly 
the mentally afflicted patient. 

feeling that 
s something apart from general 


that it is which 


S of the mental dis- 
something 
ler a stigma, is perhaps due to 

in which psychiatry has been 
d and in which in the past men- 
There 
s a time when the asylum with its for- 


¢ wall made no effort to overcome 


spitals have been operated. 


mmunity the attitude of suspi- 
directed 
enorant of its 
m d 


. ' 
. ee 
n bv the 


ich was toward it by 


The 


down 


activities. 
looked 


physicians in the locality 


et rs’’ 


were 


; 


atmosphere of hocus-pocus and 
something mysterious tended to keep 


away from the institution, both 
ly and mentally. In medical 
s the student was given the im- 


that mental disorder was some- 


akin in any way to the rest of 
the 


the lectures were most 
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sketchy and sometimes not even accom- 
panied by a visit to the mei 
with the 
the past 


in breaking d 


tal hospital, 


result that phys have in 


ans 
position to assist 
wn the publie distrust 
To-day we find 
with the rest of 


We find 


ing much of 


psychiatry integri 
medicine in medical train- 
medical students spend- 


ing, 


their time in mental hos 


pitals, working at close quarters with the 
patients and coming to realize that psy 
el latry 1s something which t es every 
other field of medicine. They Ze, too 
from what they see in the institutions 
that they are not the places of horror and 
misery which some even t y seem t 
consider them. Further, many general 
hosp tals are establis} ne psychiatri 
ward 1 d ledly sal ry p in 
bringing psy | try ! re) il med 
cine into closer unlol 

Another m neeption | been that 
once a patient was admitted to a mental 
hospital all hope was lost, and there are 


pit 
many who think that the inscription di 
scribed by Dante 
Inferno is writt n. 


over the 


Such is, of course, far from e Case 
Mental disorder does not warrant the 
attitude of hopelessness v publi 
ascribes to it, even though < tain types 


of mental disorder have not so favorable 
a prognosis ¢ 
in general mental disorders tend to take 
somewhat longer for their cure than do 
the di 


eral | OSp tals 


sorders whicl 
Most readers will prob 
ably be astonished to learn that 
1933 for 


patients admitted there were forty-six 


the vear 


‘ 


discharged, of which 


mprove d. 


ent. had been 


were 


Of th 


considered recovered 


se discharged 22 per 
| 


hospitalized for two months or less, vo 


per cent. for less than six months, 74 per 


+ . aa 
een to SS a 


} than one vear. and 87 per 
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cent. for less than two years. Further- 
more, it has been found that at the end 
of ten years over one half of the patients 
discharged are living in the community, 
a small proportion of them, to be sure, 
having had in the interval one or more 
readmissions to mental hospitals. 

It should be understood that mental 
disease is not a unitary thing; there are 
many different types, some of which oc- 
cur early in life, some in middle age and 
The discharge 
rate and the prospects for these various 
not all alike by any means. 
This is true likewise of the symptoma- 
tology. The 
thinks of the mentally disordered person 


some in advanced years. 
types are 


average citizen probably 


‘ 


in the terms of a ‘‘raving maniae,’’ one 
who is disturbed, noisy, disheveled, an- 
even making 
As a mat- 


ter of fact, patients of this type consti- 


noying others. possibly 


homicidal attacks, and so on. 


tute perhaps not over 5 per cent. of the 
population of a mental hospital. Some 


patients are depressed, some are con- 
fused, some are apathetic, many show 
relatively little disorder of 
Some of this difficulty is perhaps due to 
the that a 


either sane or insane, and to the rather 


conduct. 


legalistic notion person is 
fixed definitions, most of them entirely 
out of with psychiatric thought, 
which the law gives for that legal term 
‘‘insanity.’’ Mental disorder represents 
a failure of the individual to adjust to 
his environment, but adjustment 
depends on many things: it depends 
upon his heredity and the constitution 


line 


such 


with which he was born, on his training, 
on the functioning of his ductless glands, 
on the situation with which he is 
fronted, his education, his native endow- 
In some 


con- 


ment and many other factors. 


instances we have degenerative processes 
due to old age, in others we have brain 
disease due to infection or intoxication, 
and it is quite obvious that with so many 
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varying factors the types of reaction a) 5 
the manner in which adjustment 

will vary. Mental disorder is not neces 

sarily accompanied by disease 
brain, although brain damage often 
duces mental symptoms. It is rathe 
failure of adjustment of the entire 
**Mind’’ is not a unit 
which 


sonality. 
rather an abstraction sym 
the sum total of the reactions of 
vidual at the social level. 

A few words may be in order « 
ing some of the broader general ty 
mental disorder which find their vy 
hospitals. One of the important or} 
is that due to degenerative processes 
is, hardening of the arteries of tl 
(cerebral arteriosclerosis) and sen 
By the very nature of the disorde: 
Together 
make up about 18 per cent. of the 
mental As | 
factor which ean not | 


these tvr S 


outlook is poor. 


hospitals. 


sions to 


future, a 
looked is the changing compositio1 

age groups in the population. H 
life is lengthening, the birth rate is 
immigration has almost ¢ 
the 


increases 


ing, 
Furthermore, incidence of n 
disease steadily as age 
vances; the rates of mental disorder - 
the respective age groups of the Dp 

tion are somewhat more than four ti 

at age 80 what they were at age 2 
Whereas in 1900 only 4 per cent. o! 
population was over 65, at present 6 p 

cent. is over 65, and it is estimated 
by 1980 somewhere between 14 and 
per cent. of the population will be ov 
65.2. In other words, there is every 
son to believe that the number of pat 
in mental hospitals suffering from « 
bral and from se! 
psychoses will probably increase rat 
It is diffic 


Populatior 
oe 
) 


arteriosclerosis 


materially as time goes on. 
2‘*Problems of a 
National 


ington, 1938. 


Changing . 


Resources Committee, p. 25. W 
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how very much ean be done about 


is another group due to the in- 
ns, of which general paresis is a 

ns] lous example. This disorder is 
the late results of syphilitic infee- 

ind until about twenty years ago 

; considered to be a rather promptly 
lisorder once it had reached the 

f ealling for hospital eare. Dur- 

9 world war considerable impetus 
; given to the campaign against syphi- 

| the campaign has been carried 
having been given more recently 

ng reenforeement through the 

d efforts of Surgeon General 

is Parran and the symposium or- 

Q | and presented by the American 
\ssociation for the Advancement of 
science. Already the effects of the 
ty-year-old campaign are being 

d in a fall in the admission rate 
neral paresis ; it is confidently to be 
xpected that as time goes on the rate 


1! still further. Furthermore, 
very striking advances have been 

n the treatment of this 

vh the fever therapy devised by 
Wagner-Jauregg, 
group, which now constitutes about 9 per 


disease 
the prospects of this 


f first admissions, are good. 


As an example of another group of 
mental disorders we may mention that 
to intoxications; the alcoholic psy- 


Although a drop in 
missions for this type of disorder be- 
gan about 1914, apparently as the result 
e campaign against the excessive use 

hol, and although there was a sud- 

lrop in 1920 when prohibition went 
effect, there has been a rather grad- 

rise since 1920, with the result that 

We are approaching the pre-war levels in 


ses are a type. 


aleoholie psychoses, 
The educational 


program against aleohol was badly dis- 


admissions of 


now about 5 per cent. 


pted by prohibition, and it will take a 
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number of years to make this effective 


again. Ultimately some drop in the rate 
of aleoholie psyel ses 1S pr rhaps tO he 


Mental 
as Opium, cocaine and mari- 
Admis 


ratner in- 


expected disorders due to other 
drugs, such 
huana, are relatively negligible 
ead injuries are 


| disorders 


SIONS d ie To 1 


frequent; althoug! ment 


a 
sometimes ensue following head injury, 


they are generally not sufficiently dis 
turbing to call for commitment to mental 
hospitals 

There are types ot 


order which have no uniform and clearly 


some mental dis- 
demonstrable organie bases They are, 
perhaps, constitutional in predisposition 
and environmental as far as precipitat 
concerned With the 
group of depressions, 
about 12 


some progress has been made with ‘‘shock 


ing factors are 
which ace 
per cent. of first admissions, 
months These de 


ly do not eall 


therapy’’ in recent 


pressions are rather ine! 
taneous recovery and usua 
for a long hospital residence, except for 
that relatively small group which occurs 
during the 
which 


involutional period and in 


the duration is somewhat longer 
and the prognosis somewhat less favor- 
able. Another large group and very im 
portant one 1s that of dementia praecox, 
or, as it is frequently termed, schizo- 


phrenia. On account of the relatively 
early age al which this tends to develop 
the 


inclined to 


and rather long course which it is 


run, nearly one half of the 


ypulation of any mental hospital is 
e t 


found to be suffering from this disorder, 
although the 
about 20 per cent. 


first admission rate 
Much 


is being carried on in the fie! 


is only 
research work 
d of schizo- 
phrenia, and a little progress has been 
through the so-called 
Many baffling prob 
lems are still presented, however, and the 
future is not entirely clear. It is felt by 
this field that much 


made 
‘shock’’ treatment. 


recently 


those experienced 11 
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depends upon preventive activities, 
which will be touched upon later. 

The question is often asked whether 
mental disorder is increasing. The warn- 
ing should be given that the only reliable 
statistics are those of hospitalized mental 
We inadequate 
means of knowing many 
mental disorder there are in the commu- 
Consequently, if a state provides 


patients. have very 


how eases of 
nity. 
inadequate facilities and makes it ex- 
tremely difficult to enter a hospital, it 
may boast of a low mental hospital rate. 
If, on the other hand, it is progressive, 
as New York State is, providing ample 
facilities, a large proportion of those in 
The 
crepancy among the several states in the 
rate (per 100,000 general population) of 


need of care will receive it. dis- 


the patients hospitalized is enormous, the 
figures for New York and Alabama being 
respectively 464.5 and 163.5. It may be 
said very briefly that there appears to be 
a slight general rise in the admissions to 
mental hospitals, and a slight inerease, 
rather steady, in the population of these 
hospitals. It is questionable whether at 
the present time, at least, the prospect is 
alarming. The figures which have been 
given for the trend in the senile and 
however, 


arteriosclerotie eer- 


tainly seem to indicate heavier future 


groups, 


demands for mental hospital facilities. 
Much said about the in- 
fluence of heredity in mental disorder. 
That there is such a thing as heredity 
be denied, but it is not looked 
upon to-day as one of those inescapable 


used to be 


can not 


things to which one may as well surren- 
der without a struggle. The growth of 
the mental hygiene movement laid 
stress upon the importance of attempting 


has 


by proper training, guidance and envi- 
ronment to overcome native handicaps, 
and much ean be done in that line. As 
for environment, it is quite likely that 


the constantly increasing pace of life has 
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no particularly beneficial effect up 
mental hygiene of the public; on 
other hand, it can not be proved 
the principal factor in any increas 
disorder. The old myth 
wives, who were generally 


mental 
farmers’ 
puted to be particularly susceptible 
mental disorder, has long since been 
ploded, and it has been found that 

rates for hospitalization are in g 

slightly higher in urban than in rm 


communities. This, however, may be 


in large measure to the fact that p 
] 


liarities of conduct much less 


tolerated in closely settled areas 1 


are 


they are in rural districts, wit) 
creasing likelihood of commitment 
The modern mental hospital is as 
different from the old asylum as 
imagined. It 
well equipped, s 


well be is a general 
pital thoroughly 
eally and medically, to deal with 
physical disorders which may 
among its patients. It is 
addition with occupational therapy 
hydrotherapy and _ other = spec 
forms of treatment designed to ren 
the disordered mental attitude of t! 
Padded cells have not exist 
and seclusion and 
been virt 


equipped 


dividual. 
for many 
straint have long 
abandoned, having been found to ha 
deleterious effect on patients. As n 
freedom as possible is given to patient 
and the atmosphere of the hospital is 
as nearly approaching normal com! 


years, 


since 


nity life as can well be secured in a 
There 
and 
designed for the purpose of helping 


various 
activities 


stitution. are types 


entertainment social 
patient to readjust himself to m 


with his fellows in a rormal way. |! 


cently considerable attention has | 


given, partly for economic reasons, t 
possibility of caring for the mental!) 
in families after the more acute pro! 
have been dealt with in the hospital. 
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family care, which was first 
1885, 


d into Massachusetts in 
ist been adopted by several other 


ild not be thought, however, that 

hospitals are the ideal places 
Unfortunately 
states have been decidedly back- 


ive heen deseribed. 


their care of the mentally ill, 


been niggardly in the appropria- 


voted, and have allowed partisan 


ties to interfere with efficiency 
the securing of adequately 
and interested personnel. It is 
ped that the new interest in pub- 
th now being fostered by the Fed- 
bring about im- 
nt in those states in which it is 


frovernment will 


Mental hospitals, in addition to 
ntramural activities, are engaging 


tantly more and more in community 


ties, particularly with relation to 


ruidanece and adult mental hygiene 


The se 


clinics 


activities are 


909 


extremely 


important from the preventive point of 


view, being designed in the e: 


dren to overcome 


breakdowns in those 


showing symptoms of 


Mental | ospitals, 


progressive 
and of teaching 
idly developing 

Even the most 


state medicine’’ 
that the care of 


proper function ol 


publie be 


the true importance of 
the commun ty and Ol 


pitals admuinisterin 


may look to see the 


greater ¢ fficie ney 
humane eare 
tally disordered 


\ 


ones, are 


‘omes mi 


standards 


and treatme) 


habit diffi 
in the case ol adults to 


prev 


ilties, and 


nt mental 


ho appear TO he 


T) ? 
| 
t least 
? ’ 
| 3 4 
nd wil 
T) 
I 
i+ 
4 } 
Init i 
rn 
1 T y 
me! I 


brought abou 
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OF ANGKOR 


DEATH COMES QUICKLY IN THE TROPICS 
By Dr. ALFRED C. REED 


PROF! OR OF TROPICAL MEDI( 


We have a long journey before us, 


across thousands of miles and 


many 
hundred of years. We stand on 
the muddy black bank of the 
River, the Mekong, 2,000 years ago. A 


iy 


mans 
Great 


Ss! adowy figure squats before us looking 
He is 


Jungle, and he is here be- 


at some yellow grain in his hand. 
Dak of the 
cause of a dream in which My Lord, the 
King of the Cobras, ruler and owner of 
the land, direeted him to 
thatehed hut, 
jungle floor, and go to the Great River, 


leave his 
high on stilts above the 
where a new magic would be revealed to 
him. As he looks stupidly at the grain 
in his hand, a second figure stands beside 
him, a dark, lean, tall man in outlandish 
varments. The stranger asks Dak about 
what he is looking at, and Dak patiently 
tells of the 
that he 

The 
(Chandu) from the land of Arya Deca 
, driven out from 
his ancestral home by long drouth. His 
wife, Mera, the foster daughter of Siva, 
had died, and his people were destroyed. 
He paid to Dak’s story, 
looked sharply at the yellow grains Dak 


throw 


dream and the useless grains 
finds in his hand 
Cambu 


neweomer is. Prince 


(the Deeean of India 


close heed 


was about to away and saw a 
vision of a new race in the fertile valley 


of the Mekong, 


and worship of the gods, through 


raised up for the glory 
this 
magic talisman, Rice. His vision saw 
the jungle pushed back to the further 
hills and replaced by solid fields of rice, 
than which no other crop can feed more 
mouths, saw cities and villages, a great 
and powerful empire, and turned with 
Dak to seek out the Cobra King for per 
mission to establish himself in the land 
daughter, the 


He married the King’s 


CALIFORNIA 


INE, UNIVERSITY Of} 


serpent princess, who, being imm 


took on her the lovely form of a 
tiful womai And so, as runs 

cient story, the Khmers came int 
land India, 
with its chiefest enemy, rice, and 
And the S 


Camboga, gave their 
ls, 
4 


from replaced the 


into a mighty nation. 
Cambu, the 


to the land of Cambu, Cambox 


History dimly records the step 


old folk myth. In the centuries p 
ing the Christian era, a stream of 

from India came into the « 
the Mekong and the M 


A.D., the ly 


grants 
regions of 
By the fifth century, 
race was established in these lowe 
leys and was beginning to spread 
thirteenth 
glory. At 

Y asovarmal! 


ward. In the eentur 
reached its greatest 
of the 
thirteenth king of the serpent dy) 
built 
Hle was the 


ninth century, 
the new capital city of An 
Leper King, referred to 
the sculptured rocks and from whom t 
terrace of the Leper King to-day d 


its name. Ankor Wat was built a 


tury later. Its roots were in Bralu 
and the Sanskrit language. It drew 
creasingly from the arts of China 


is the race of half-hidden mystery t! 
left as its sole monument the remark 
ruins of Cambodia 
But to legend, wl! 
1 as 


truth is always being rediscovered 


return to tne 


is released from the cerements of 


gory and symbolism. The serpent pr 
cess, who became the wife of Cambu, 
Cambu fulf 


his vears and his place was taken by 


immortal and ageless, 
other, but the queen was young and f 
as ever It became her custom to esp 


each succeeding king, as only thus 
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DH 
Khmers who were 


she watch over the 


her 
father’s 
form by day and only at night appeared 


children and whose land was her 


She returned to her cobra 


king as his first wife, whom he 


to the 
evening before he saw 


Thus 


runs the dark 


must visit each 


any of his other wives through 
the storv of the Khmers 
and elemental cult of the 


At t| IS Vers 


snake 
point we must 
fact that in all the 
ruins of Cambodia the 
Naga, 


only do 


patse to 
note the sienificant 
monuments and 
Sacred 


Not 


of Cambodia 


serpent, the cobra, the 


plavs a prominent part 


the folklore and mvtholoey 
eo back to an original ownership of the 
lane yy the Naea. but the very Tact of 
this ownership and recognition in story 
The oldest 
of these is found in Ilinduism, which is 
based on the 
primeval cobra, from which was derived 
Serpent 


points to still older origins 
power of the 


supporting 


this earth and its inhabitants 
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worship runs like a dark thread tl 
Hindu 


earliest to the 


ll the mazes of literatur 
belief from the 
When Buddhism 
the fold of Hinduism, the 


avalh 


al 


raised its head 


sacred N 


became active, and we fi 
Naga supporting and sheltering Bu 
at the 


the seven-hooded 


time of his enlightenment, s« 
head of the coh 
S\ mbols of Budd 


COMmeS One of the 


Thus in Anekor, we see the cobra 
the faithful 
Buddha, finally of the 
on the Mekong 


Similar to the spread of the cult 


to Cambodia, 


servant of Siva, th 


ana new 


banks ol the 
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HEADS OF COLOSS 


IMMOR L, ¢ tp ON iit 


of that lies the cult of the snake, old as 
man himself, and derived from the 
matriarchal society which beheld in the 
snake the svmbol of the male influence 
In it was joined the knowledge of wood 
and evil which alone gave eternal life 
The story of the snake, therefore, gives 
a strone clue to the origin of the people 
who settled the ancient valley of the 
Mekone. Their first origins must have 
been in India in Hinduism, and later 
this must have been overlaid by Bud 
dhist culture from the north, from either 
China or Tibet directly At the time ot 
their destruction, their temples con 
tained only one great figure and no other 
Images, indicating that Hinavana Bud 
dhism then as now reiened in the land 
Aside from the incompletely deci 


s, our chiet 


pl ered cearvines of the run 


and, in faet, almost sole source of infor 
mation of this ancient kingdom 1s fron 


the diarv kept by a Chinese traveler, 


Chow Ta-quan, who visited Angel 


lived there for some tin 
At this time the com 
height of its power ; 


ie about 12 


vrs was 


ind glory 


vreat city itself, inhabited by a 1 


or more people, Was 


populous plain, in which 


tered about t} rougl the 


forest and junele were 


the center 
cities we) 
» rice 
driven ba 


timber beine used for eonstruction 
COMMNON houses of t} eC COMMON | 
and for seaffolding necessary fo 


erection In masonry of 


ana houses of the nob 
stand to-day 
The old co ese Tray 


Saws Were used in const 


the vreat te 


litv, whose 


tT} 


eler said 


ruction, but 


hatchets. all wooden beams being 


out from the tree trunks. East and 


ol t} e Clty itself were Two creat ta 


4 
reservoirs, filled fron 


the same st 








which now flows past Angkor Wat 


down throuch the village 


e of Sen 
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eservolrs are now covered of the masons ai 
fields, and the jungle sur eatures W h will be , 
:, In the city itself the tall lt the eneratl st i. ere Was some 
wers bore flaestatts, wit] strean sugees ; the ea] ; 
rs and pennants, and the cits Egypt. The Egyptian p aes 
s 1 agnificentls decorated witl hw the stents tnine 
senting a spectacle of wonder to ise of a kevstone 
ers and wandering tribes of the Cambor . r) ie : 
structure Was suppotl } 
e extent of cultivated fields walls wl h sloped outw: : 
ssury to support the large popu extent « Pere ee 
s well as being a direct result ot all eis te diane we 
} ‘ to secure tin her It iS wal ; ws 
fact that in the buildines of 4 were EES by, 
l iture stone was brought for In facet. t] ‘ fs 
es and used by the methods a Fae ; 
vood builder and not the methods woodworkers . 
asonry worker. It is apparent constructions t! 
COUSTrUCTION ability t] vlan . 
Was originally that of hand raft Choe 
When they turned their atte at the R S 
stone construction no hew prin pop S 
were cit veloped, but The old cee) ta 2 “sl a ; 
~s were ised. resulting 1} hie LINE elsew!] * 
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DETAIL OF CARVINGS IN ANGKOR 
towel i golden bridge, golden window 
frames im the counel el rmiber of the 
king and a special volden audience win 
dow in which the kine sat. The dwell 
nes of the nobility and of priests faced 
east In the palace itself was a volden 


tower in which the kine s ep Ilere the 


spirit Ola nme headed cobra lived, ana 


In it was vested the absolute ownership 
of the kingdon This cobra appeared TO 
thre Ine’ evel night as a woman, and 
the kine’s death was foretokened Hy the 
hon-appearance of the cobra on any 
hich lle dleseribed the ne’s ilress as 
i «line a volden crown. which was a 
! ! pomted ra adem SI! iv to those of 
the canen rirls depicted in the stone 
il ! s Giarlands of Jas ne and othe 
flowe! were worn, and on his” neck 
nearly three pounds of pearls, besides 
ly) elets and golden rings The soles of 
eet were bare and, like the palms 
Were Stale red The is now, It Was 
customal for the noble ladies to stain 
threw parltis mnie SOleN } ‘a iithouel thie 
oles of the eet were invariably con 
cealed from sight as a matter of decene 
The kine was the on] ! n who had a 
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Our reporter states that t] 
| ( \\ s i! l \W ( 
ol rs represent thie t¢) ) 
Tile COMPASS Ile I (i i ir¢ I 
there bene thre ty) e the . 
Dimes \\V TI STO?! ri 
Chow 1] pula ed askance 
eessive bathi habits of the Ca) 
reqtl bat! tiie ( Css ( 
oO the head has ) to do w 
(otter thie recover l aed 
epers Tike mt r DOS On on 
but. tho hy thre ‘ net eat w 
eople do not eateh this illness 
Sa risa disease thie ire accus 

! the oun}t (nee there Was 
who caught it, but he was not 
for that In my humble opin 
excesses In love and abuse of bat} 
bring on this illness They | 
offins for their dead but only 1 
They Covel The. wit! a sheet 
the et far outside of town to so 
Inhabited place the leave ther 
The rest was for does and \ 


Some were already beginnin 
their clead These latter were 
scendants from Chinese.’’ It 
added that this is still the 
method of disposing of the 


irkestan ana el 


inese T 


tral Asia, whence the custon 


to Cambodia 


Ta (quan deplored tl 


fay 


sewhere 


mre 


of Chinese at Anekor, because 
creased their prestige The ¢ 
Poptiiace he Thouwuent ve S1?l 

of the respectful fear the 

C hhinese prostratin Theme ‘ 
before Then aba carlin The 


dha \T iss Wheateroft. 


Ih} 


‘Siam and Cambodia vives mi 
scription Tron this old traveler and 
sources about the ancient kined 
the Khmers Her volume is de 


worthy of perusal. il a i 


used 


e reports 


old ('} lhe 


st 


tr 


he 


a\ 


re 
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\) yr ¢ ; s the erent te! 
Proht Ilere Miss Wheat 
bes the stele wl | sts the 
mmients } 1} ( ~ ‘ Tx 
Pher re altogether 79.265 
tt ed to Ta Proln oO 
»OH40 i wit the te ple 
There were 18. officiatir 
cil} O1lo wor Pr ¢ j ren 
templi nfines there 7 at 
streets of we e} nd b ho 
S Pe SPR] to-ia 1) thie 
il sel uC iy) hie rt 
(iS Wwe aD i! ed hospitals 
( ) rounds wit! doctors 
assistants, both men and 
re 1 al There | mes. eonsSisteq 
e of the aged and sick amon 
ms and worshippers One 
ites that 102 hospitals were in 
n Can boda in the vear L186 
a Cambodia fascinates the 
Witl tS montments of past 
Let us look at it under the 
of the twentieth century 


aus SW 


vl 1 


Tibe 


he eastern end of tl 
five torrential rivers 


t and brine down a 


flood of life-eivine water and 
those ancient mountains whiel 
ipon the earlest home. ot 
and of human culture Not 
hese five great rivers brine silt 
ture to the re eptive earth of 
and, but also there flows dow) 
same hieh table land a stream 
ant anerent folk Wiavs whose 
as spread in the past throug! 
aS | ountries OF southeastert 
SS the reat islands, into Aus 
World 
t of these five rivers to the 
he Ilimalavas flows the reat 
itra, Which « es. ba on te 
Ss 0 India and touches the elta 
i! CS he anette betwee) thie 
tra and the Salw Hn IS ‘ 
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rie FIVE GREAT RIVERS 


tends down to the Gulf of Banekok and 
the lower country of Cochin China. Its 
capital is Pnom-Penh, as it has been for 
amillennium or more. It is called Cam 
bodia 

rene] Indo-China les in a= most 
strategic relation to the Pacific Ocean 
and to Asta Its capital and michty 
fortress of Saigon lies equidistant fron 
Honekone and Manila, by nine hundred 
and fifty miles, while Singapore is six 
hundred and fiftv miles to the south 
Kacing the Philippines across the China 
Sea, Saigon and the richness of Indo 
China he, as it were, between the creat 
jaws of the British Lion at Hongekone 
and Singapore Because of this, the 
jaws can never close and politics must 
constantly charge the atmosphere 

Cambodia is to-day as flat and floor 
like as during the millennia of its past 


histor, The river Mekone winds nh 


| “(1 \s SN] 
lal neitwiations thi ha | 1 hic 
spreads out ) Tee ove ts te 
Ina ent davs it Was a rice-rals 
rice-eatim eountryv. theretore,. a 

i let 
Ol CLLOTTIVLVOLIS population I) })! 


davs the population is low, inde 
rice culture is returning and the 
Which has intervened for six | 
vears, IS rapidly being pushed ba: 
The visitor to Anekor may start 
Saigon by motor car, going to T; 
on the Pnom-Penh road, and then 
ing north over wood rovds to rea 
Mekone River at Kan pone ("} an 


ferrs Across the river, one soon 


hivh road from Pnom-Penh nort 


Angkor. I'rom Saigon this journe 
easily be made in one da By sp 
arrangement it is now possible 
from Saigon to Anekor, but who w 
to fly over Annam and Cambodia 


The alternative route is from B 
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CORNER 


Krench border 


Station ol 


the entrance into Cam 
w water, Anekor is four 
around the northwest end 
ap, Which is a vreat fresl 


ached to the 
bile 


follows a 


yacdder to The cluet 


} owever, one 


rough. hare metalled road 2SO miles 
southeaster! to the Cambocdtan capital 
it Pnom-Penl These Freneh roads are 
exneelient I their en neenrtl and Pur 
! lh the ¢ means oO commmunieation 
except b witel Ihe are rouehlv sur 
Faced it thie avatlable renet cars 
seem quite devoid of springs and ride on 
small | h-pressure tires. mia nN im el 
Se'nl ble wl } ~ bhanne ( ( SDOSTTION but 
doubtless an excellent tor or the liver 
his eounts of western Cambodia is 
Lhe rhavpnne 7. the white rhinoceros, the 
obra tibial ious othe deat} dealing 
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PION 


beasts 


with patches of rice fields, 


trees, but mostly drv. barren uplan 


to the hor Onl Hlalt Wail to Pnom 


practi hes of } Inele heen. occasional 





or the first half day it is 


clusters 


many rivers and small streams, 
and more palms, and eraduall ! 
tered rorest 1 pla CS dense and il 
tive In enera one does not ¢ 
repeat the journey for seenie effects 
Pnom-Pen| s a dirty, elutt 


Krene] colonial town wi 


past and a tawal present xe 
the Cambodian Museum. one ean 
Without loss and wit! hoy 
of discomtort and por ood 

ea Pnom-Penl & € ar 
road overlooks the eat Meke 
from a broad dike alone wil Ho Is 
CeSSLON Of liawes, set in dense 1 


forest and 


Mekong is er 


the 
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rik FOUR FACES OF SIVA 


many other requirements. The same ts 
true of the bamboo. The uses are un 
numbered Its mere beauty justifies Its 
life Practically everv human need 


s} elter. 


from food and to Weapons, 


PUT pS and Storave receptacles, Is met 


from this remarkable plant 


Cambodian villages are built) chiefly 
set high on stakes or piles to keep the 
houses above flood level. The house it 
self has a low roof of hipa thateh, small 


floor ol slender poles or 


windows and a 


bamboo A village bles a cluster 


rene?) 


of bird houses 

The road skirts the small town of Siem 
Reap and three miles further on the 
three great towers of Anekor Wat sud 
denly leap above the level sea of forest 
Just aeross the ereat moat from the 


temple is the pleasant and comfortable 


Hotel 


buildines connected by 


des Ruines, strune out in low 


Coy ered passage 
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N THEIR TRIPLE TOWERS 

Wavs. Some two miles to the m 
the remains of Angkor Thom, the 
of the Khmers. Well over a mile s 
the ancient wall stands to-day e) 
palaces and temples, whose stones 
been laid back under expert direct . 
that the great citv can be visual 
its resurrection from the living t 
the jungle. Whether one sees the 
anal implacable ferocity of the yu 
whether one sees the buovant | 


fertilitv, makes the difference betw 
vreen hell and an opulent hon 
man’s future The difference 
actly in the streneth and availab 
the master hand of scientific me 
which alone bends the tropics to th 





port, eomtort and progress of mati 
Six hundred vears are shed w 


as the French archeo 


have literally exhumed these ruins 
their death 


vyreen and one sees ti 
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ot the place with the remark sevel ‘ yhianits 
that no funerary relies are stro olntes trave 
Straight clean roads traverse the darkennh easter) 
mile square in which = hes brown towers t} 
| its outlvinge temples. Out the rk waters t} 
{ roads lead past stone t Is ent It 
some covering fort, tO SIXT\ t oppresses lt rie 
not vet released from the world, and the ehos 
p. These are buried in deep, almost sible 1) 
st, with projecting and allur tire sible A sti 
es and corners of temples, Processiol omes W 
pools, gardens and beautiful Odorous resins and 
Ines collected = by the 
\ nset nears, a sudden deafening bound into bark ton 
ke myriads of electric bells, ight and the incense 
j the evening anthem of the cicadas — silent fascination to 
- ‘ swarm through the trees The sion across the creat ¢ 
nd buzzine of a general insect where the torches are 


‘t off against the croakine 


ep booming of multitudinous thy 
The chattering of monkeys and 
ir, mellow calls of the weekos com fain 


With 
nes complete silence 


the hotel 


he orchestral the 


vespers 


\ s Tron terrace stand 





PRESI 


ar 


DAY ¢ 


0 Ml 0 


AVRO 





? 


's 


Che 


lial te. 


portento 


tore] 


i 
IS 


etted avainst a ‘ 


waters 


; 
) 


refi 


a iinst 
ne au 
Denim 
Yes 
} 
} They 
st are 
is 
| hit 
rkKneSS 
iv 
} a) 
rh 
one } 
proces 
IScWiaiy 
oll the 








224 THE SCLIENTIFL 


AN ISOLATED SHRINE 


Wo ) al 


wooden drums, 


flute and 
Verily the 


plaved there before the old temple walls, 


an with a quaint and 


very sweet wooden notes like 


a zither pipe of Krishna 


to breathe once more the air of man and 


dance once more to the glory of Siva 
The girls were dressed elaborately in 

rich satin costumes and tall headgear, 
anklets 
Wonder 


fully graceful children added their part 


The Cambodian 


barefooted with heavy silver 


One man took part in mask 


slow and 


dances are 
graceful, consisting mainly of posturing, 


bending and stately pacing The use of 
the hands and arms is expressive to an 
unbelievable degree Allis S\ mbolie and 
narrative, meanings largely lost in the 


dim mists of tribal memories coming 
resent villagers Such a 
O 


forgotten. the 


down to t} e 


seene ms not soon stage 


setting of Ten ples and sky, the Incense 


torches, the grotesque and bizarre dane 


inv, the weird and poignant musie and 
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the Cambodian faces roundal 


tently Watching It is easv Tol © 1o4 
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avination to drift to other davs ~ % 
and Buddha, and a world vast} ' 

: 

and immeasurably wiser 1} thre 


the spirit 
To VISIT Anekor isn TO he a) 


with the tremendous extent of t] 


their remarkable preservation 
jungle, earthquake and weathe 


somber and compelline beauty 


exquisite perrection oO] the im 
miles of rock carvines The « 
are vreat, and the dangerous Ca 
sun makes it necessary to ride 
them. The 


have disappeared 


houses of the commo 

Great forest 
and penetrating roots and creepe 
havoc. The 


quake are visible, but enough ret 


made footprints of 


massive masonry and = great p 


structure to show the magenifice) 


extent of the originals 
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Qne example may be detailed. From 
»road at one place a narrow path 
quarter mile, winding among 

t trees, 6 to 10 feet in diameter. 
out of an impenetrable tangle 
er trees. vines. creepers, brilliant 
and undergrowt!l Suddenk 
ruins appear across an ancient 
sewav, Which leads over a tank 
and overgrown At the end of 
seWav one penetrates throueh an 
tower or pagoda, and then a 
dark gateway through a carved 
into the temple itself It is 
isible from a distance of fifty 
The temple towers a hundred 
the solid masonry covered wit! 
rrowth of trees, vines, creepers 
bs. Monkeys howl and chatter 
side Within the temple are — PP — oe . 


corridors of cells where the 


ved These all radiate from a 
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PUSHING BACK THE JUNGLI 


HE R . OM VY DI HAND oO sTO oO 1 ORI 


out ¢limbine the high central tower of the morning for the return to mor 





the great wat and from the topmost ter sai¢ things. Three hours bring K 
race watchine the sun sink into the pong Thom. with its clean rest houss 
ereen-black sea of the jungle. Gradu a substantial lunel Then the new 

ally only the western sky is alight, and turns off to Kampong Cham at 

the spirits seem to walk again in the breathless work of ferrying the 

eourts and colonnades of the huge sane across the broad Mekong New 


tuary at one’s feet which gradually sinks excellent construction lead on do 








back into the oblivion which has buried Tavninh, and sixtv miles more 1 
it for 600 vears. A few Buddhist monks — villages, paddy fields and forest 
have crude quarters in one court Other Saigon and the choice food and 
wise only the innumerable bats are be of the Continental Hotel sitting 
stirring themselves in countless millions, electric fans on the outdoor terrac 
preparing for the night’s work Their every convenience and comfort, 
twittering and stench are almost over again mm a Paris set down in t] 
powering in the dark corridors and halls evening air of the tropics, amor 
Perhaps they are in reality the manifest and orchids, with a busy, colorful s 
stirrines of those evil forees which con demanding attention and quest 
quered Angkor and which, even vet, steamer and monev-changing obti 
Keep so Nl uch of the tropie world in Anekor evrows remote and hazy 1 
bondage fluence departs It becomes a 
One leaves Angkor in the freshness ot dream, of half-imagined, half-re 

















But to the thoughtful 
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ts name will alwavs arouse in 








te memories and a consciousness 





ething deeper than speech and 






timatels than the 


and sights of the 


portentous 





work-a-da\ 











stand a 





Angkor Thom 
da half square, with a wall in 
perfect condition to-day, and the 
es and roval houses inside still in 
preservation It is dominated by 
at Bavon Temple, with its fifty 


s and hundreds of rock-carved 
The great square pillars of the 
errace have on each side three 
lithe 


Cambodian 


whose erace IS 


apsaras, 


S en in the dance 





: to-day. A mile or more outside 
Thom is the renowned Anekor 
Great Temple, originally dedi 
Siva, and then the overflow of 

turning its worship toward 


Yellow Way 


= S) 
the Master of the 





K -- 
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im ¢ I] SI Now 
divided t ® pareccec 
West ne 1 wo? 


COMMUNI rere) < «f \\ 
fines of the outer « OS 
[he Wat x ft t « , 
foundations of laterit 
blo KS It ~ overed| thro 
and outside, b the 
carvihes il ow rs of 
sumably. the histor 
personal grandeur of the 
cient Cambodia Qne ser 


carvings reters to the 


Finally, in turn, Siar 


quered the mother count: 
the Emerald Buddha of A 
kok The Cambodiat 
a vassal ¢ Slat iti ti 
tectorats \W sS CS hy] s! ( 


ROOTS OF A TPTOCARPUS 
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ANGKOR WAT 


CHIEF ASCENT IN 


The outer which is 


6.000 vards in 


enclosure. 
emeuit. 1s crossed by a 


causeway for elephants 


enormous stone blocks and leading a 
quarter of a mile across the evreat sur 
rounding moat of the inner temple 
Traces of gold and e@ilt decorations are 
still to be seen in places, and originally 
there must have been a shinine mass of 
metal used in decorations and = repre 
sentations The main group of build 


ers of val 
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umph of the Soul, bee: 
of gropings after change 


Girosiier savs the Khmers we 


architects and were lackine in 1 
ence oO bu lel hn spt OT Thre ] 

civilization of the tropies in wl 

lived They were oreat artists. by) 
CONSTTUCTION pri iples were I" 
tarv and showed no evidence of 11 
ment as time went on ro ly 
kK} mers TOOK ther intellect lal é 


mvtholoe 


ited by 


previous knowledge of the use of 


ment in religion and 


their use of stone was lin 


as tor instance. for beams and | 
and the support of superstructure 
India it is common for the low te 
surrounded by high 
while at A 
the « 


tO he 


fOpUurs 
entrance-gate towers, 


the Holy of 


hivhest 


Holies is under 
most maenificent 
influence of H 


throughout tl 


and 
However. the vast 
mvthologev is seen 
relief, and in the verv structure 


temple with the surrounding eerel 
holy water. Stra 


, . 
Wes of Aneko 


IS lO obscene firure. l 


tank or pool ¢ 
enough, in all the n 
ines, there 
Ing contrast to the conspicuous obs 
of Hindu temple decorations in hh 


Tl e Ix | mers brouel t 


terial ©1 zation. e\ clent from ¢ 
This probably came in with th 
evreat wave Ol snodadhism VW 
MeaSITeS, all matters o practh i] 
dav livine. came from South €] 
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~ the epidemic distribution by eounti aS PoOpNULOUS AS al nt ¢ 
plierims Thev indicate that bocia ould Ss denilv be wiped « Z @ 
SseuSC plaved no small part in revolt 


fall of Anekor tributar { { There 1 st have hee) 


astonishine thine that an predis 


} the magnitude, richness and connection to remember that historv does 
1 shown by Anekor in its clory, repeat itsell, and that the sam = 
made sO small In press On eveles Ort «cisease Kp (te) ~ 
that dav and finally should demices come with fair r 
| NH completely lost to human the eourse of « Zit 


and destroved without more whole. bee) nfl enced more b 


adjacent countries Consider than b perry raolit 
story, levend and written his Causes App ! these pi mies to the 
ir as it can be deciphered fron storv of Angkor, we are forced to the 
ul nes, Indicates that in the CONCIUSIO! that «disease 

tl CeHTUPS the Siamese and some sort weakened the people 1 thie 


"| tribes to the north were tribu pom where rele on WwW ~ DOSSTDIe on 1 


Angkor (‘onstant wars against part of the Siamese, with desti tion of 
(| against the Chams to the east the mother count In no other wa 
or centuries. Eventually these does it seem possible to explain th 
t ins overcame Anekor plete disappearance and destruction of 
H mpossible to believe that a city this wealthy, populous and powerful e7 


and powerful as Angkor, in a pire, sunk without a trace in the gree) 
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nquest of this disease 1} the world « | pt 
(| Pericles and pave th ! ST \ ol 
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the onlv known inhabitants ot are to-da the sub-strat now \sia 
empire were the thousands of has b 1 l 
Which sceampered racetull st! { Quir A . 
l s. The wl te rl noceros, The lod e“ars \ \\ } TS 


the abundant waterfowl and f it w t tl that 

is which made it their home hate ‘ . sul 

ittered aboriginal nhabitants Stroved ~ 1 ,ow 
robabh $ without question, the iT ma “ike stir 1! 


ts of the aneient Cambodians Ay rKOT . t ve 


n scattered iunele \ lnees Amel 





THE GROWTH OF NATURAL VEGETATION 
AS WATER CULTURES 


By Dr. DACHNOWSKI-STOKES 


THe popular interest regarding a series various kinds form a Importa 
of experiments affecting the growth of material, but Ss necessary to 
crops in nutrient solutions without any hend their intimate relationship 1 
soil whatever, and the publicity concern- vidual plants as well as to gr 
ing the methods variously called soilless plant associations, in order to unde 
farming, water culture, hydroponics, 01 the difficulties of hydroponies, or s 
some other term used in magazines, over growing methods. Emphasis is 
the radio and in public lectures, have upon the work of plants; how v 
raised the question as to how widely the behaves when growing as a wate 
water-culture method finds practical il not in artificial tanks but in 
lustrations in nature ponds, lakes and streams; what « 

Laboratory experiments to determine are brought about and how the 
the nutrient requirements of plants have environment shapes the course at 
been mac by plant physiologists over acter Of vegetatiol 
half a century in several countries. The Interesting aspects of these re 
field is now adequately covered in text ships are illustrated by the char 
books used by agricultural schools and — tices of a floating island of unusua 
colleges and 1s supplemented alike by tation located n Buckeve Lak 


tests on the part of students and by re Columbus, Ohio (Fie. J The 


search of teachers to determine the limit s known as Cranberry Island 
Ing factors in plant growth and food utilized as a refuge for wildlit 
production eeneral features, together with ar 
The fundamental physiology of plants — sive series of field and laboratory « 
Is the same, whether they are grown in’ ments, were described by the wi 
a mineral soil, in an artificial nutrient a volume on the peat deposits « 
solution or in organic material such as issued by the Geological Survey « 
peat In all instances, an adequate sup Bulletin 16, 1912), and more r 
ply of water, sunshine, air and certain’ in Volume 7 of the ‘‘Handb 
salts is of special importance In fact, Moorkunde.’’ The lake is of 
water always constitutes more than one origin, probably of Wisconsin age 
half and usually about three fourths of surrounded by undulating hills, n 
the weight of plants grown as erops less wooded with deciduous trees 
Almost the entire dry matter of plants Ohio State Canal. now abandoned 
except tl portiol CTT as Shes vhen time traversed the county A d 
plant materials burned sists ¢ eonstrueted in 1830 arouna fl \ 
irbohvdrates, such as starch, s r, cel end and a part of the northern s 
lnlos s well as fats, oils and other or the lake This dike eaused th 
rev mpounds obtained chiefly from level to rise eight feet above the or 
rb s absorbed b en parts level, the ponded water acting as a 
nd pro d bv 1 plants « ne da voir for the nal Most of the 
t with the aid of rene) forming swamp forest that ex 
ror hat has been said it is evident around the shore was submerged 
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etely isolated just off the shor . now ' 
Tnern bank Ol the lake The acterist ‘ ~ i 
is formed within the deeper d el r 
present basin (Fig. 2) is chen ne ( 
but it rises and falls with as a wate! ne ad 
variations in water level Lin as a nut tL solutiol the 
um mosses and eranberries sphagnum mosses 
ipy the center of the island, to vegetat 
th certain heaths characteristic 
() EN ( ( 
‘al sphagnum boes in northern ; . 
On the shores is a seattered Y ISLAND 
if some ol! the rormer deciduous A ceieal rit i l I ! il 
d red maple Since the many the stages ! iit })? 
seeds brought to the island by structul res 1 : 
nd birds ean not establish them nished b Sc y { 5 . 
I natural vegetation has under Phe Am an peat-san i! t 
hanges within 30 vears was used samples ! f 
ise Of the proximity of the island matel D he sul 
state | hiversity, it Was possible ly at Yr) row i) 
vriter to make a study oft it Trom this basis the a , 
s yew pe mts over a period Ot sey supe} mposes Ly 
rs (Fig. 3 These investigations following racterist tion d 
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The earliest plants in the lake’s | ISLOrYS At a later stage a large swam) 
were aquath They formed an olive developed It occupied nearly 
eree! to brown on vravisi black sedi eround alone the lake shore 
mentary peat The organic material of first settlement in this seetion was 
which they were composed is completely — The swamp included deciduous tt 
disintegrated and more or less jelly-like conifers whose root systems penet 
| nder the microscope 1 shows a wealth the fibrous peat material whiel 
of el] “ePSe ’ " s. such as , 

r Well-pre erved plant remain uch a saturated and in which partial cli 

4 ] 
P ‘v; ; ’ ~ \ l mW) rd) Cll sere? Ss 
ileal filament wind-bl n p llen. seed favored microorganisms. deeomp 
nT ements of mndweeds. ; OCC; 
and fragments of pondweed ind, ocea and mineralization A radically « 
sionally. shells. diatoms. sponge spicules 
hat I lal it 0] meu " } 
7-4 in | | ent kind of peat resulted from 
marl from algae and bits of exoskeleton , 
Io LA cumulatinge granular dark-brown 
Or imsects ‘17 all 
residue and the fragments of faller 
In the course of time reeds and sedves . : 
' branches of shrubs leaves and 
encroached. together with cattall lo 
herbaceous materials of plants 


the exelusion of other forms the. tall 
formed the dominant cover of the s\ 


erasslike vegetation built up a floating 
: . forest soerety 
fibrous mat composed of 1 numerable : 
ear toveeedn with wevennial wader In the great central lowland stat 
OOTS ! el ovell Vil verre ile cic 
erally there is no tendency towar 


rround stems The efficiency of grass . 
like plants as a evrowth of this sort in formation of sphagnum moss bogs 
Opel water without access to m neral soils vegetation stages usual) DASS thi 
is particularly obvious in marshes all the marsh to swamp shrub and sv 
over the world The bulk of vegetation forest But under certain nutrient 
forms each vear a new addition to the ditions, the eourse of vegetation 
' turn from the marsh stage to the 


slowly increasing thickness of roots and 


and thus adds to the formation stage. Cranberry Island, in 


rhizomes 
reddish to vellowish-brown fibrous 


) a | 


section which shows moss peat ove 


laver overlying the sedimentary peat reed and sedge peat (Fig. 4, C jus 


Fig. 4, B 


this statement 
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NUTRIENT CONDITIONS Increases the solvent p r of the 
materials needed by erreel and The chemical activ T\ or Tine i (fer 


vater cultures have already mineral constituents 


7 They are water, mineral The wate @ margins K \ 
carbon dioxide, used for mak vary in the proportion of the 
ald of sunlight, the carbo substances it mitains, U1 
and other organie substances ts central parts are Kept 1 
the food of plants and animals by solution and by free diffus 
= mankind The water near the surface of B 
hodies of open water, such as Lake is relative V transpare 
Pan Lake, hold much mineral matte? of the sland suggests a a 


Part of it is surface run-off color. The turbidity is d 
rv eroding surface soils and organic material in suspensio 
ating seepage ol underground COMMOn In The Waters oF many Dog's 
m mineral subsoils, and part lakes in norther l . 
bringing with it various gases During the summer the temper 
dust and other impurities from the surface er commonly ts 
Generally speaking, lake waters grees lower on the island thar 
» contain calcium, potassium the highest temperatures 
m and other salts, imeluding depth of thre hes beine 77 
nerals, such as iron, manganese 82° F., respectively. Sha 
d rarer elements in = minute cepted i movements Kept 
Cs They contain also carbon cooler 71 I nthe mapt reve 
with which water forms cat tation \t greater depths 
Tl Is earbonie acid vrreatl \ surtace of the growine roots 
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NTRAL PORTION 
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the temperatures continued low 
island without interruption tl 
the year, while in the lake a 
descent and circulation of the 
surface waters took place. Conse 
resistance to heat changes Is ¢rea 
layering of temperatures appea 
less interrupted on the peat 
island than in the open water 

In the clearer water of the lak 
siderable quantity of dissolved 
occurs, set free by aquatic pla 
by-product of photosynthesis 
water of the floating island the 
of oxygen available for the roots 
ing herbaceous plants is cons 
reduced ree carbon dioxide is 
in appreciable but varying am 
different times, being produced 
by the decay of organic matter 
the amounts of gas are greater 
creasing depth below the surtace 


spicuous quantities of methane 
and between roots of plants ana 
of peat evidently are an outcome 
nation and reducing conditions 
movement, like water moveme) 
known to be greatly retarded in pe 
Acid reactions are of particulat 
est because tl e\ have both direct 
direct influences on plant growt! 
acidity or alkalinity indicated b 
determinations pil 7.0 indieate 
trality show a marked = and 
change from the slightly alkali 
dition pil 7.9) of the lake water 
high acidity (pH 4.0) in the centra 
of the island, whieh coincides w 
moss and heath vegetation The 


forming colloidal material appe: 





absorb and retain the baste LOnS 


RIG | PROFILI RECORD OF salts dissolved in the nutrient. so 


RANBERRY ISLAND ¥ : : 
; It affects the availability Of eSS 


HE ¢ EI CO 0 ) i) P ; 

; a elements and the activity of bet 

iM _ micro-organisms, and it leads to tl 

) 0 AQ mation « products that are pots 

0 0 0 0 ( when tested on eultivated plants 
; though prod ed in suffic el amo 

a maimtam a relatively high deg 
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196 parts per million in tl f marshes, bows sv 
the growing sphagnum mosses the produet f water eult ’ 
arginal maple-alder zone the Without access to m 
ds mnereased to | Os 3 parts per Combi ’ ‘ rn Ta) } \ ma 
‘hey represent stored nutrients = chemica at determ 
ad with the woody fibrous peat of several years, with othe) mstal S 
ration of which depends largely prey the floatin : 
wical processes of decom pos Ti Slate I ruecKeVe j ( {) ! 
s Indicates clearly that the ab seems necessary 1 co) 
and retention of salts by peat maintenance of nutrit al req 
sis very great, creating an NH favorable 1 part ir plant ’ ’ 
balance between acid and bast without an erat s ni ve n i ex 


for absorption. by plants ()) periment \ i mat 
() ! A 


ng island contains a very low change to | reactions 
pplv of essentia mineral salts COMpPaAaliles Dy hanges 
for growth. The small amounts ther co tions for tl 
t growth either are deficient in Present information does 
ry nutrient elements or they are prediction 8 ft dely te) 
ble because they are locked up ture method may find pra 
mpounds which the plants tio , 
The salts from the minera nice by 
nd from the lake waters d requires p \ | 
! nterior of the island or the iffect i \ ! 
SUppts hy neects aD tive vere ~ Dp ~ < } 
ne yw 1 Water ror hang 
, , 1) if thi, " ~ 
sma qu nrity | nit? re} S a ~ j n 
lerived from deeaving oreani tinued 
her sources, such as nitrites re s 
» and trogen as Tree ammonia mentary pri = of n 
from a few thousandths to a few pDHVS 


on, probably 








THE STUDY OF TWINS 


By Dr. D 


POPULA nterest in twins and mult 
ple birtl has owh rapid In recent 
ears \s res t ch interesting i 
orl tor has become a j ible but if 
the same time many erroneous opinions 
respect the natu and miterpretation 
of tw STUCLICS Thave i se} It SCCTIIS 
ppropriate to discuss brief] it this time 
the Twin method of researe} 

The increasing popula nterest mn 
twins Is manifested in the formation of 


Associat 


(convent 


Tw ions, the holdine of Twin 


POS ana parties and the Spot 


sorme of Twin Contests. It has been the 


rood fortune of the writer to attend sey 


eral ol 1! sf ( ents Tor ‘ entin pou 
poses at the invitation of the TWins 
themselves One of these occasions of 
fered the unusual opportunity of ex 


amining a pair of twins who had 
separated for a period of vears. Then 
histories will serve as a convenient 


duction to the discussion of the twin 
method 

On Aueust 
held a 


parts Wis 


16 1O838 165 pairs of TWITS 


Maine. The 
Welton 


Lakes (ie 


part nt 


sponsored by \lr 


Karrow, to celebrate a visit from. his 
identical twin brother Harold, whom le 
| “ul not seen Tor nineteen ( rs Li 
cause of their lone separation and then 
cdlifferent environments, the arrow 
brothers present eases of um IStlal value 
to those interested in the nature-nurture 
problen Thev were kind enough to eive 
the writer their life stories and also to sub 
! tf to val MIS TeSTS ana meastrements 

Ihre were born on a small fam ! 


. C. RIFE 


Island In thre Spr oO 

went to Portland, Main ! 
ticed line t carpente " 
he rel ned until August, 1914 
he retur to Prince Edwan 
had enlister n the Canadian 
Sel ! ! thie Ha iN al 
April, 1915, he was discharge 
eon ‘) la Cl arches ret 
Portlan ne spent TOUur mor 
iearpenter Ss appre tice, alte \\ 
hac to a scontil e carpenter 
Of his tatien arches Kor the 1 
ears he was railwav Y.M.CLA 


while e) mre m THIS work rhe 

contact with edueated people 
ame ambitious tor more S 
(‘onsequentiv, he entered and 


through Hebron 


nis Way 


inva Tour-vear 


raduath n 1922 as valediect 
his Glass Ile next spent three 
Bates Coll e and then one Cal 
Hampshire State University. fr 
he eraduated } 10?°6 wit! | 
mention Wi TO! STates Tha 
Inaties and science were eas 
but that he ha rea difheult 
in iges Ile worked sa 
lor one vear after his radual 
1927 he became business mar 
swave School, of Manassas, Vi 
! t| s MONSTTLO! int L930 i 
to 1932 he was superintendent « 


Maine In 1932 he open 1 be 
which he is «tf < essfi ( 

He is married and has one ! 

five Ve irs old 
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\fter the return of his fa 


Suskatchewal Harold remained 
Edward Island a vear longer 
Wi Ton. rial Thel went tT. 


Canadian army and was at 
when the armustice Was sicned 
the army, Harold went 
Worcester, working as a ma 
the spring of 1920, when 
Winnipeg, Manitoba, where 
CS W] ile In) Worcester, 
ook a course in) mechanical 
ata night school Harold S 
hinist and, interesting enoug! 
(| patented a new type otf 
pener a few vears ago. He is 
but has no children 
at the Farrow brothers is 
to convince one that thev are 
r identical, twins At the 


people cont nuallv confused 


‘hev have swarthv skins and 


ml eves, with no visible dit 
h degree or type ot piementa 


shown in Fie. 2, both are bald 


Ximatelv the same extent A 


m oof their palm and _ finger 
et the fact that similarities 


right hands and of the two 


is are vreater than that between 


ind the lett hand of eithe 
Plaster of paris” impres 


heir teeth also show strikins 


eS Other phvsical measure 
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eriven included the Pressey Test of Read 
ing Speed and Comprehension, the 
Pressev Interest-Attitude Tests, Thurs 
tone’s Seale of Attitude toward War 
and the Bernreuter Personal Inventory 
Their scores are given in Table 2 

The average number of words read 
per minute was 119 for Welton and 102 
for Harold. In reading comprehension, 
we find that Welton was in the top 10 


per cent. of a college population and 

Harold 1 the Lop »() per eent. The dit 

ference of 10 centile range between 
rABLI 


\ 
\ 
Ir ( 
l 
\"\ 
I? 
I 
I g 
Ni ‘ ’ 
Ir 
1) 
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Harold and Welton is. significa: 


means that Harold is somewhat sl! 


comprehending what he has read 
Since the twins had been sep 
for many vears, one might expe 
different scores in the War Att 
Test It does not turn out, he 
that there is anv significant dif 


in the twins 1 


this respect, hot} 
definitely Opposed to war and 

measttres, as Is indicated hy a Seale 
Pc 
I 


3.0 and 3.6, where 6 represent 


tralits Of Opinio) 
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terest Attitude Test we cai eourse, these s\ 
ave of 21 and Harold one are subject 1 nsiderable me :, 
rs. This would mean that error, and alt thes 
; somewhat, but not signifi for distu ly 
mature than Welton The They nave ¢ 1; ) ) 
ect teats of the Interest Att entirely reliabl 
nal ecaute that bot! ol these Wi ure les . | ty 
re mature than the typical from aos ty 
eshman, but not quite so ma ent tv 1) - 
0 le ve senior TT) IS Ss espe . ~ . +] 
connection wit! the ness of « ¥¢ ent ‘ 
Vol ec a yout.’ where neither Variatior +} +) . 
S ‘ tel In ov t; byt ‘ 
four separate scores which do and e1 ment } 
ferences between the twins atiol tw hi 4 
ess neurotic than the wusual aminatiol tw — th. . 
lation, but Welton is signifi four combinations ¢ P 
ss neurotic than Harold. Wel- — jeredities or ae 
so verv much more self-suffi ad q al be 
Harold, as is indicated bv a ferent 1 id are ' ‘ 
score of 69 compared with his compare the { ee ie 
oo This self-sufticieneyv test viduale: those with ider re 
it he does not depend habit omit tdentingl ee a +) ; 
On other people The most lent eu nerer TICS and ‘ flarent e) 
t difference exhibited is prob ronments, those with differ 
the measure of scores at the 4? and similar envi ments " 
( Neither of the twins Is as different heredities and dif 
tel as the average colleve stu ments 1 s generally assun 
t there still Isa wide difference tical is quien he 
the! In dominance, althougl —s s ne 
ence is somewhat less significant reared an “aa 
as been in the other measures, nal twins reared 1 ill : \ 
nd that Welton is the dominant tually, on the ret 
de) So 
mmarize, the tests suggest that proxi W it] 


Ss are tenacious and profit by f mutat e wl | 7 


experiences they have They Sar senaration of th 


at ‘ 
cularly free from worries, and eal twins have. the : 
them Is neurotic nor so in Their e ents 
as the average college student ie oe ntl 
Tey mn that t} roughout Weelto Ane toa the 4 ‘ 
than his twin, whuiel s 


ra ration It Wo ile] he ) - ret +, 4 P , 
¢ to know how they would have pa 
Nn Similar tests previous 1 
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ms reared aZAaProous 
heredities, 

‘nVITOn 

Mh oho in 


orded have 


Hidhiine ft ; naN lity 
ropmmen hmiie bring about. 
COM pare ic example he Nn ah some identi 
twins, Comparisons 
ing been apart with | 
IS Pres ‘latives, and the should thi 
cultured, educated and wealthy raternal 
Muropeans or Americans. Furthermore, the same de: 
the pair showing the greatest intra-pair brothers and 
rather than the mean intra determine aximum 
differences ‘) the YrOLDpS, would heredity Hl lice betwee) 
‘assure desired tals. ‘Xamine pall 
Krom t} « practi ul standpoint, however, 7. iffe , herecdities rey 
we are more interested in how much of earl imiilar environments as 
the variation between individuals. } and base . clusions 
the average, may be attributed to envi dissimilar 


ronment and thus means rather than illustration 


extremes answer the purpose Sutistac C‘aueasian 


torily In am ment concerning Negro p 


the part plaved THN ‘nt im pro should 
differ , IS OF COLPSe CSSeCr but here 
speciiy. the yor environment, 
s measured 
twins reared apart may still atti 
quite Similar environments eduea the above 
rele sible. ay 
and l numero ) , . brother 
twins we have Jus 
reared together, have 
‘renees in education and 
nationatit 
leces \ Waits 
oO pro eon parisons 
above , ' lata 
tw) hereclity 


pDarisol 


TWIlS 
heredities to white 


The riONT SISTECT’'S 
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although it should be remembered higher percentage of left-handers among 
fraternal twins also have slightly the relatives of pairs showing reversals 
early similar environments. An- than among those pairs having the same 
important use of fraternal twin’ handedness. The probable e 

n obtaining an estimate of the is that those pairs showing re 

unusual prenatal environment genotypically more nearly 
ns plays in bringing about vari- than those pairs in which 

Obviously, due to position im are manifest, and the unusual 
rowding and other circumstances, in utero is sufficient to shift 


renatal environment of twins of ness of such individuals 


pe is different from that of single- other 
als. Handedness is an in- In identical twins reared 
r example of a trait affected by is not at all unusual to find s 
tion in utero. In both types of pair differences in such 
he percentage of left-handedness traits as stature, weig 
ter than in single-born individuals. narily the same mem! 


cess of left-handedness in twins — superior throughout, althoug 


} 


be due to some prenatal factor’ similar to his mate qualitative 

¢ only in twins intra-pair differences are most 
observation that the prenatal en- to conditions in utero pecul 
ent of twins is sufficiently differ- such as an imbalance of 


that of single-born individuals crowding and other e¢ireun 


ictor in producing differences ferences of the above ty pe are 
uphasizes the need for caution in the Dionne quintuplets, Yvon 


} 


r conclusions from twin data — slightly larger and rating 
Although anv differences pres- the other in psvi hological t 
na pair of identical twins must be Marie is the smallest 

factors other than heredity, such psychologic: 

neces do not imply that the trait while not gre 

t have a hereditary basis. We nary brother a 
previously mentioned the fact that be considered 

dedness occurs more frequently data 

ns of both types than in single- Contrary 

ndividuals. In about a fifth of studies of 

al twins we find reversals of hand- the exact 
ss within pairs, that is, one member  involvir ' 

handed and the other ambidex- Twins are freq ently ( 
s or left-] anded, or one left-handed cordant or discordant 

other ambidextrous. There is’ given traits. For eacl 
te evidence that an association 

between handedness and the sur 

itterns of palms and _ fingers 
with the fact that left-handed par- be accurate! 
ive a hicher percentage of left- it ean be s 


| children than do right-handed there are only two phe 
ch 


indicates that handedness has a 
ry basis. Our data on the hand- 
166 pairs of twins and their 
ate families show a significantly 
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, data in identical twin who is known as 
are nal, it certainly is not condue 
, conduct to be frequently 1 
which the criminal brother. Similan 
manifest the with twins of both types r 
Without the per- would be enlightening 
pairs in respect Numerous investigators ager 
e trait, fraternal twin ing mean intra-pair differe 
of the mode of its proximately five in the I.Q 
inheritance, for we are dealing with a twins reared together 
elected population. For traitsin which colleagues found a mean diff 
we are reasonably certain that the differ- 1.Q. of approximately 9 point 
ences in deevree of similarity of the en twenty pairs of identical pairs 
vironmen e tw pes of twins apart. Hildreth found a mean d 
reared together are insufficient to pro- of 14.5 points for brother and sist 
duce variations, » excess of discordant reared together, and 15.5 for br 


airs occurring in fraternal twins over — sister pairs reared apart, an ins 


}) 
that of identical twins may be inter difference. She also found a m 


as the extent to which intra-pair pair difference of 17.7 points f 


n fraternal twins may be lated pairs, whether reared toe 
© their different heredities. apart. The greater difference 
Diehl and Von Verschuer identical twins separated and 
ed 239 pairs of twins in suggests that the similar en 
h one or both of identical twins is a factor t 
! of the pair had tuberculosis sidered in the interpretation 


} 


In the identical twi s 8&0 per eent. of differences It is only fair to ad 
pairs were concordant, whereas in fra ever, that with the exception 
ternal twins only 25 per cent. were identical twins reared together, t 
found to be eoneordant The natural ber of individuals measured we 
interpretation is that 55 per cent. of the small to give highly reliable mean 
fraternal twins investigated are dis As previously pointed 
cordant due to differences in heredity, sibs reared 
whereas : er cent. are discordant, as reared 
| he identicals, due to other factors measure 

Ry as we have previously indicated, than a comparison between 
such inter pretations are not necessarily twins reared tovether and 
valid for “alt hich may be easily twins reared together Better 

if} ironments of ter sibs of the same age could be 

identical twins reared together. An But the difficulties in obtaini 
other German investigator, Lange, ; pairs are fairly great, and, too, w 


; +} 


ears ago studied both types * failed to take into account 
Ins regard to concordance in erime nearly similar environments of t 

found a high degree of concordance — tical twins. We are attempting 
in identicals, and a correspondingly high | ternative approach to the nature- 
degree of discordance in fraternals problem of comparing identica 
These findings are often interpreted as reared toge ‘rr with identical 
proving that criminal tendencies are reared apart or subjected to 
hereditary Obviously, such conclusions types of environmental = diffe 


are not necessarily valid If one has an This gives us an estimate of t! 
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| environments in producing 
And we are also compar 
| twins reared apart wit! 

nd sisters reared apart, from 
may obtain an estimate of 
of the prenatal environment of 
| also of the age factor in pro- 
iffereneces. That is, if fraternal 
less nearly similar than sibs, 
ume the difference to be due 
factors; if the fraternal 
more nearly similar, age 

are the differentiating 

dur final group would be un- 
ndividuals reared apart, or 
to various environmental dif- 
Such a rroup should be easily 
the differences between 

d identical twins reared 


thus give us an estimate 


laved by heredity in bring- 


fences By this method 
thermore eliminate the prob 
‘rmining how much more 
environments of identical 


torvether are than those of 





A SCIENTIFIC BASIS FOR MORAL ACTION 


By Dr. MAX SCHOEN 


OR OF PSYCHOLOGY AND EDUCATION, CARNEGIE INSTITUTE OF TECHNOLOGY 


THIS paper is an exposition of the expounded in the Protagoras. Th 
thesis that a scientific foundation for cussion between Socrates and Protag 
moral action is not only possible but that arises from the circumstance that 
it is the only foundation that can bring tagoras, a Sophist, a public teac! 
about results that are at all desirable. virtue, tells Socrates that the young 
A scientific search for moral principles who come to him for instruction it 
must be guided by four criteria: in virtue day by day, that every 

(1) That a principle to be applied to in every way they get better and 
man must be derived from man, must Socrates expresses doubt as to w 
be consistent with the facts of man’s virtue can be taught, which brings a 
nature. a discussion regarding the natu 

(2) That if conformity to a principle virtue. The discussion opens with S 
ean be obtained only by compulsion, of rates raising the question as to whet 
whatever variety, it is an indication that virtue is like the parts of the fac 
that principle belies human nature, since of which is independent of the ot! 
a principle that is true to the nature of in that each can exist without the ot 


any material is in conformity with that and each of which is distinctive fro1 


material, and the material therefore rest in structure and functio! 
already obeys that principle. whether virtue is like the parts of 
(3) That if a prineiple is consistently all of which are of the same quality 
violated by the material to which it is can differ only in size. If virtue is 
to be applied, it is the principle that is the parts of gold it can be defin 
false, and not the material that is obsti- nature can be determined, in whic 
nate. A material can not be wrong, but it becomes knowledge and ean be ta 
a conception of its nature can be false. On the other hand, if virtue is 
(4) That if a principle fails to bring parts of the face the virtues can 
about expected or desired results in the be named, and enumeration is 


+ 


realm in which it is applied it is the definition or knowledge. To stat 

principle that is at fault and not the differently: if we say that virtue 

realm in which it is supposed to operate. sists of honesty, truthfulness, lo) 

If a medicine fails to cure a disease it and so on, we know nothing unle 

is the medicine that is wrong and not proceed to define these terms an 

the disease. The disease can not be why they are virtue, which only 

wrong. us to a need for a definition of virtu 
Since these four criteria represent self. On the other hand, if we have a def 

scientific caution, it follows that a prin- nition of virtue itself we also hav 

ciple for moral action that is consistent definition of every specific virtue, Ss! 


with these criteria has scientific validity. a definition of the whole is also a de! 
And such a principle in the history of tion of its parts, a part being a part 
moral theory is found in the Socratic manifestation of the whole of whic! 
conception of virtue as knowledge as is a part. 
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insisting upon a definition of the occasion one does that which « 
virtue rather than an enumer-_ and if the action results in evil 


the virtues as the way to a_ because evil was chosen but becai 


+ 
Ol 


dge of virtue, and thereby mak- knowledge was defective. Now 
virtue something teachable rather way can a man’s knowledge abo 
preachable, Socrates brings virtue behavior be defective? The answer is 
sphere of science, of investiga- that he can mistake the lesser for tl 
of inquiry. And this is inevitable. greater, the immediate for 1 
» moment we insist upon a defini- or, in other words, he can a 
that is to tell us the nature of a_ sively or habitually instead of by 


¢ in terms of the real thing itself discrimination or deliberati 


procedure for reaching such a defini- a person acts in the former m: 
f we adhere strictly to what we 1s acting inferior to hims 


ess to wish to know, must be scien action is below his capab lities 


r we discard all preconceptions, is action in which something is mistaken 


all dogmatie statements, and insist for somethin; Ilse, a case of mistaken 
verification of results. In so far, identity, that leads , since 
as Socrates ealls for a definition son 1s acting under a delusion, and 


; 


ue that consists of a determination brings about 
and rejects a definition harmful to him ut he dos t pur 


lists a number of disconnected posefully deceive himself, | not 


consequence Ll are 


} } 


ech of which itself stands in need deliberate ly mistake the lesser for he 


his approach is scientific. greater. The only reason why he does 


} 
iii, 


Socrates had shown that knowl- the lesser is that at the time it appears 


not in enumeration and speci-_ to him to be the greater, that is, the most 


but in generalization, that vir- 
be defined as we would define himself arises out of ignorance, 
the knowledge that spells virtue 


desirable. The inferiority of a man to 


} 


her than a face, he proceeds to 

issue, namely, if virtue is knowledge of magnitudes 
edge, it must lie in the knowledge greater, and the art of v 
’ something. What, then, is this some- 


4 knowledge of which is virtue? It 


fore the art of measurement, of 
nation. Socrates’ own summa! 


main purpose to indicate that the Conception of the nature 


usion Socrates reaches in answer follows: 


s question is also scientific, in that Now suppo 
he 


( 108 


is supported by what we know to-day ' 
: ing the 
it human nature through the science S 
' " of human li 
yenology. be the sav 
The vist of the Socratic conception of appeal 
vledge as virtue lies in such state- which 
‘ the 
Ss scattered throughout the Protag- 
is as that a person may live inferior 


mself, that to prefer evil to good is 


4 


rary to human nature, or that it is 
bsurd to say that a person knows what 
good but because he is overcome by 
isure he does evil. The implication 


+? 


ughout is that at any and every” men 
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When 
language of Socrates into psychological 


that the 


we translate this philosophical 


terminology we find definition 


of virtue as the art of measurement re- 


: 
duces itsell to the 


conception ol moral 


action as action in keeping with human 


intelligence, that is, a human being liv- 
ing as a human being can live because of 
in mental evolution. It is the 
man that 
In other words, it 
that 


organ 


his place 
mental stature of makes ol 


him a moral being. 


is the moral action distinguishes 


and 


ISTLS, 


with 


man from infra-human 


moral action is synonymous ac- 
tion that is indicative of the operation 
of human intelligence. To define moral- 
scientifically, therefore, all that 1s 


a definition of human intelli- 


ity 
needed IS 
rence. 

The 
intelligent, in 


behavior of all animal forms is 
that it is 


motivated 


dis- 
eriminatory, All 
that intelligence then means is activity 


selective, 


activity. 


stimulated by the environment, but di- 
rected and controlled by the organism 
The stimulus influences, but does 
the Selective 
behavior in the 
the determining 
performed, SO 


itself. 


not determine response. 


behavior means which 


acting agent is also 
factor in the behavior 
that without a complete knowledge of 


the present condition and the past his- 


tory of the acting body no prediction of 
the ensuing behavior is at all possible 
the 
Since the term intelligence is applied 
only to the activities of animal life, and 
since the distinguishing characteristic of 


from stimulating situation alone. 


animal activity is selectivity, it follows 
that the of intelli- 


gence, and also that the degree of selee- 


selectivity 1s sign 
tivity of behavior is the sole indication 
of the degree of the intelligence of the 
behavior. 

Man is the most intelligent of animals 
because of the degree of selective be- 
havior of which he is capable. The selee- 
tive behavior of the animal is on a motor 
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level When a situation 
the 


establish: d 


will react 


habit or 


> ! 
animal 


series Tt 


exploratory movements 


will result in the setting up of an | 


response. Even the alleged lear: 


insight of some of Kohler’s apes 


pm At 


a motor level, in that the insig 


place only, if it took place at all, 
error had 


dispensing 


motor trial and 


| 
the 


Man 


IS capable of 


with motor exploration and to er 


only in selective activity that 
fruit of mental exploration, or tl 
proper. 
justments, can make exploratory 


ments in his mind, so to speak, 
engage in motor activity only aft 
decision as to w! 


The 


enter into the making of the final 


ing reached a 


really wishes to do. 


sion are of no importance in the pres 


connection. 
this ability fe 
behavior by thought 


The important point 
r what we may e¢all di 
lifts 


knowing what he is doing, 


can deliberately proceed to know b 


he does. 
This ability of man to look bef 


} 


and learn 


than 


leaps, thereby 


rather by leaping, 
forms. 
either 
nated means for the aeccomplishm 
of diserimi 


imply 


activity that consists of dis 
unconsidered ends, or 
that 
sidered 


necessarily also 


In other 


ends 


means. 


thought problem before the person 


be only that of determining the 
expedient way of accomplshing a 
that appears desirable, or it may 
of examination of 
bility of the goal itself. And it is 
two forms of human 
that lead to an 
rality with human intelligence. 

in the pi 


sist an 


action can not consist 


factors 


by iO 


assumes 


identification of 


He can make anticipator 


man t 
pinnacle of selective behavior, nat 


Yr 


becaus 


Human selective activity ¢: 


v4 


7 


words, 


the de 


selective act 


” 
i 
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iminate ends by diseriminate 
such action invariably and 

. ads to a rationalization of 
pursued, and rationalization is 
nintelligent, since the need 
the failure to use hu- 

igence in its con plete form 
ore, even if some animals do 
ental manipulation, its fruit 
vs the selection of means, never 


and consequently, a human be 


ne in that manner is livine on 


of animal and not of human 
To put this in Socratic 
e, the person who pursues un- 
ends by critical means is ruled 
lesser good, because the immediate 
| therefore acts out of ignorance 
by knowledge. The Socratie vir- 
the art of measurement is pre- 
that of distinguishing between 
ich appears desirable and that 
is really desirable, and that means 
imination between ends. 
ral act, then, for a human being, 
t in which human intelligence is 
ng in its complete form, an act 


which the person assumes full re- 


\ 


bility, an act performed in full 

dge of what it is all about, and 
an act is realized only when the 
‘n means are prompted by chosen 

To be moral is to know what you 
ing, and to be responsible for what 
re doing, because you know where 
re going, why you are going there 
how you are to get there. It is to 
the life that is worthy of a human 
r to live because he is capable of 

it. And this is the life of human 
igence. Man’s obligation to be in- 
ent, which simply means to be a 
a human being, is also his obliga- 
to be moral, which in turn means to 
ate by his actions that he is aware 
imself as a man. 

is far I have but indicated that the 
tie econeeption of virtue as knowl- 


FOR MORAL ACTION 


action a fun 
] 


and therefore 


havior, 


that the vi 
with moral theo 
with traditional o1 
itv; (2) the 
fact that 
man concept and even 
certain circumstances; 
confirmed DY common exp 
(4) that it is the only view 
to fulfil the function of an 
ciple. 

(1) That 
without crit 
art of measure 
by moral philosophy and 
tion. There is a difference, 
even among moral philoso}; 
what it is that critical intelligence 
be applied to. For Plato, as has already 
been indicated, the knowledge of good 
and evil is the knowledge of magnitudes, 
resulting in the triumph of the greater 
over the lesser. In Aristotle, who iden 
tifies virtue with happiness, in that hap 
piness is the supreme rood because it is 
the end for which all else is desired, 
happiness is stated to consist in man’s 
power to live the rational life in keeping 
with perfect virtue, and perfect virtue 
is defined as the life of moderation or 
the avoidance of excess and defect. The 
difference between Plato and Aristotle 
is that whereas for the former critical 
intelligenee is virtue, for the latter erit- 
ical intelligence can be virtue. In other 
words, the intelligent man of Plato can 
do no evil, whereas the intelligent person 
of Aristotle may do evil. In this respect 
Aristotle is more in the keeping with 
what we call practical common sense 
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than Plato, and to that extent Aristotle 
is probably also wrong. Spinoza, verg- 
ing on the mystical in his pantheism, 
nevertheless conceives of virtue to lie in 
man’s intellectual power, reason, which 
leads to knowledge, to understanding of 
ourselves. Virtue, he defines, as ‘‘ acting, 
living, and preserving our being as rea- 
son directs,’’ and ‘‘reason desires noth 
ing but to understand, nor does it 
adjudge anything to be profitable to 
itself excepting what conduces to under- 
standing.’’ The absolute virtue of the 
mind is to understand, and only in so 
far as it understands ‘‘can it be abso- 
lutely said to act in conformity with 


virtue.’’ Kant opens his treatise on 
‘“‘The Fundamental Principles of the 
Metaphysics of Ethies’’ with the procla 


mation that ‘‘It is impossible to con- 
ceive of anything anywhere in the world 
or even anywhere out of it that can 
without qualification be called good, ex- 
cept a Good Will.’’ And this vood will 
is good ‘‘not because of what it causes 
or accomplishes, not because of its use- 
fulness in the attainment of some set 
purpose, but alone because of the willing, 
that is to say, of itself.’’ But this good 
will is impossible without reason, in that 
reason 1S absolutely indispensable to it, 
because the good will itself consists in 
the conception of a law, and this concep 
tion is possibly only in a rational being. 
This law, the conception of which is the 
supreme good which we call moral, and 
which serves as principle for the will, 
Kant formulates as follows: ‘‘I am never 
to act otherwise than so that I could at 
the same time will that my maxim should 
become a universal law.’’ 

Now, whatever the differences to be 
found among the moral philosophers, on 
one thing there is agreement, and that is 
that human intelligence is the source of 
moral action, that to act morally is to 
know what you are doing, which consists 
of knowing the ends being pursued, and 


controlling the action to conform t 
end. The person planning to rob a | 
does not know what he is doing b 
he has not stopped to examine the 
he is pursuing. 

Like moral theory, the moral inj 
tions of the religions, which tovet 
constitute the moral tradition of 
kind, place moral action in the real: 
knowledge. They hold, in agre 
with moral theory, that a moral act 
act performed in full consciousness 
the end to be achieved. But the e 
moral tradition is a legal injun 
superhuman origin to which man 
rive his consent and follow without 
tion. By his own intelligence n 
not discover his good, but by his 
gence he can learn to know the 
make it his own and demonstrate t 
self that to obey it is wisdom, to 
gard it is folly. Human reason op: 
for human good only when it is 
justify God’s ways with mar 
apart, then, as moral theory Is 
moral tradition, both nevertheless 
knowledge as the basis of morality 

(2) When we examine the quest 
to why it is that no moral signifi 
is attached to the actions of a 
infants, feeble-minded, insane, and 
to normal human beings under cert 


conditions of stress, the answer agai! 


critical intelligence. A man in ara 
not responsible for his actions becau 
is off his head, does not know what 
doing, although whatever he is « 
may be well done. The person w 
homicidal mania may show un 
shrewdness in carrying out his pur} 
but he is irresponsible because his 
pose is insane. The infant and ar 
are judged to be neither moral 
immoral, but amoral, because we 
consider them capable of consei 
controlled activity, and they are tl 
fore irresponsible The criterion, t! 
that we use in making moral judgm 


? 
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nary daily contacts is then that 
act 
| moral only when it produces the 
sion that the acting agent is fully 


al intelligence: an being 


f what he is about. 

A further piece of evidence favor 
the identification of moral action 
art of 

term character as a designation of 
lity. What is it that 
es between the weak and the strong 
? The drug addict 
ter, obviously 


measurement is the use 


tr? P 
distin- 
is a weak 


ter 


SO because he is 


his appetite. He may show no 
ingenuity in obtaining his drug, 
is a weakling because he fails to 
himself by 


the concern here is not as to the 


controlling the end 


ns for his pursuit of an uncritical 
the point simply is that the judg- 
t of weakness, with its implication 
orality, or perhaps amorality, is 

le placed upon an act that does 

lve the full of 
capable 


functioning in 
human intelligence is 
ness is sickness, and sickness is a 


health. And the 


er predominates over the greater in 


r form of when 
ior, no matter what the cause, the 


eter suffers, like a person with a 
al ailment. 

+) But the final test of the validity 
f the psychological conception of moral- 
s action in conformity with human 
the 
and 

ely, the bringing about of a stable, 


And it be 


mstrated that the conception here 


must be in objective 


Iirence 


all moral precepts principles, 


rmonious society. ean 
resented not only promises to bring 
an ordered society, but that it is 
one indispensible condition for such 
wiety. This can best be done by see 
‘ whether the ills of society are not 
ctly traceable to the operation of the 
prineiples of moral tradition that 
for their 
ese principles violate the criteria set 


proposed cure, because 


FOR MORAL ACTION 


the outset the axioms of 


moral truth. 


down at 


as 


and that tradi 


tional moral precepts have failed to cure 


That society is sick, 


it, is not denied by even the most 


supporter ot 
But 


‘mon 


uncritical and fanatical 
supernaturalism in moral thought 
he will that the 

strates falsehood of 
but the 
natural depravity of man. Ac 
the 
change of principles, but bigger and bet 
ter them, that 1s, 
authority the autl 


deny failure 
the 


rather indi 


his 
ates obst 


moralist, what 1s ne 


enforcement of 
tor 


this attitude violates all 


more 
oritarian But 
1( 
that a valid principle, that 


aterial, 


derived from a n 
be forced upon that 
already obeys it as the 


The facet, tl en, 1 


ciple has to be defended 


being 


rationalized, is an indie: 


a false principle, and tl 


why it calls for force to be 


tion And the applicati 


; 


arbitrary principle to an 


can only produce a distortion 


? | ; 
PCSIUCS, li a 


terial 


Con ted out of 


prine)] 
* the re 
principle becor 
any attract 
that a horde 


one 


arises each of 
as superior 
physicians quarre 


The ailment 


fore implanted a 


out 
medicines that are 
them 

Another count aga 
is that it define 
oras, by enumerating 
ealls this enu 
ealls upon huma 
but does not define hon 
ful, without defining tr 
that 


comes anything one finds 


sult any one 


particul 
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just so long as he attaches the 
label 
and pretty 

Thus the 


‘s that giving consent to a 


practice, 
right 


a sanction 


name to it, and a becomes 


for a practice, 


words substitutes for WOrks 


delusion aris 
phrase transforms one into whatever the 
that 


represents, whatever it may 


phrase represents, because which 
the phra e 
be, 
The 


namely, 


to be, is. virtue. 


or is supposed 
fundamental question of morality, 
that 
taught to practice virtue it is necessary 
to ascert 
ignores 

The 
eritical 


if human beings are to be 


iin its nature, traditionalism 


of moral action 
intelligence, on the other hand, 
the 
first step in any scientific procedure, and 
the that 


it consists of a principle deduced from 


conception as 


begins with a definition, which is 


definition itself is scientifie in 
the material to which it is to be applied. 
It states 
rather tl 
must be 
of 


human nature, and therefore true 


what human action be, 


what it 


can 
ought 
Since it defines virtue in terms 


an should. or 
with 
Such 


human nature it is consistent 


a principle human beings can violate 


only by not living up to it, and if they 


fail to live up to if, it is because of 


ance, not out of obstinacy) due to cle 


itv. According to this 


human beings need in order to be 


than 


bei 7 


instruction rather 


sion. A 


who 


OUus is 
human 
hun 


his 


virtuous 
being 


i'r 


lives as a lan 


that is 


standpoint a good 


because nature 
nan is 
from a good potato. A 
that to the 
potato, that is all that a potato ; 
that to 


cood p 


one adheres natu 


lives up ** notatoness. ’’ 


prineip! , 


no diff 


A 


human being is, again, like a poor | 


a potato that is not everything t! 


falls Ss 


being a potato in its fullness. M 


know a potato can be. that 


as human intelligence thus obs 


eriteria of scientific 
the 


from 


truth, namel: 


consistent with facts, with 
man material which it 


As such it coordinates, orders ar 
monizes human beings in their int 


tionships, that is, socially, since 


coordinated whole a part that fu 


in a manner true to itself is also 
in a to othe 
and therefore true to the whole 


manner true every 


is cif 





ADAPTATIONIST NAIVETE 


By W. L. McATEE 


OLOGICAL SURVEY, U. 8. DEPARTMENT OF 


Nas on adaptations, especially lations, wl 
protective coloration, embody ‘ited, can be 
tasy than has been regarded as_ even by persons who hi 
n any other branch of biologi- ci hought to adaptation 


ire. Well known among such ‘or the present purpose si 


that a certain butterfly pupa, tions are exemplified by 


¢ to show a glistening drop of its the Journal of tl New Eng 
IS protected by this subterfuge Henry D ¥ i Tl IS 


to possible predators that the no intent 


s already been attacked and _ scorn, fo! 
d as unpalatable. Another is for worl 
rpillars having ‘‘eye-spots’’ nature 

foes by their resemblance to phen 


More ambitious in the same suggestions 


init 


is the speculation that mark others in his Journal cons 
the side of the inflated head of date those of Belt, Wallace and Darwin 


evest an alligator and authors usually regarded as founders 


rn-fly su 
ten the insect’s enemies. The of the protective 
these guesses iwnores the uni- Some of the exan ples 


phenomenon that evidences of tection to harmonization 
k stimulate further aggression. Dis- tively recent man-made environment 
creatures are fair game for pred- something that could not have been pro 


even of types that would not at- duced adaptively, that is, as a rv 


hem in sound condition. The fate age-long natural selection 


wounded member of a pack or of 
ously pecked bird in a flock are eal 


ar proofs that wounds are a lia- companio 
The snake- and alligator-resem- was not 


fantasies must be relegated to the last to re 
of pure invention, because the mae thet 
natural enemies of creatures se gee 1] 

all as the insects concerned ¢an the sam d , bi . with ite ho 


no Impressions as to the appearance _ perfectly to resen a stake : 
powers of snakes and alligators. ad made 
; . . ° bee n betr: ved 

he illustrations cited lean heavily ' oe 

: : was to rely { ort ind cok 
its of animal psychology that are solely for its concealment 


ed, not known, to exist. They are whether it implies any consciou 

nings and, if naiveté, are of an I watched it for fifteen minutes, and at 
: : eClaxe its muscles and change ts titud 

ial sort scarcely creditable to their relaxed ' ' hanged its attit 

P I observed a slight motion; and soon aft 

ntors 

ei : i . I moved toward it, it flew. It resem! 

there is unfeigned naiveté, however, 4 piece of a rail than anything else 


in the same field it produces specu- anything that wou have been seen 
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the white man came. It is a question whether 
the bird consciously cooperates in each instance 
with its Maker, who contrived this concealment. 
I can that this 
mere coincidence, not designed to answer this 


never believe resemblance is a 
which it does answer so perfectly and 


[The 


a stake or a piece of rail. ] 


very end 


usefully (pp. 69-70 resemblance is to 


VESPER SPARROW 
He sits on some gray perch like himself, on a 
stake, perchance, in the midst of the field, and 
you can hardly see him against the ploughed 
ground (p. 288). 
TREE SPARROW 
These birds, though they have bright brown 
and buff backs, hop about amid the little in- 
equalities of the pasture almost unnoticed, such 
is their color and so humble are they (p. 297). 
| Resemblances toa stake, ploughed ground and 


pasture. 
j 


Another set of excerpts attributes pro- 


tection to sounds like those of the en- 


a step further than most of 


vironment 
the 


rone, 


present-day adaptationists have 


AMERICAN MERGANSER 


Now and then they seemed to see or hear or 
smell us, and uttered a low note of alarm, some- 
thing like the note of a tree-toad, but very faint, 
like that of 
lifted their 


note of alarm 


or perhaps a little more wiry and 


hardly 


this 


but the sleepers 
How fit that 
resemble the croaking of a 


pigeons, 
heads for it. 
should be made to 
frog and so not betray them to the gunners! (p. 
ind 


BITTERN 

After the warm weather has come, both morn- 
ing and evening you hear the bittern pumping in 
the fens. It does not sound loud near at hand, 
and it is that it should be heard 
so far. Perhaps it 1s pitched on a favorable key. 
It is Methinks that in 
the resemblance of this note to rural sounds, to 
the protection, the 
the bird is designed (pp. 65-66). 
have 


remarkable 


not a eall to its mate? 


sounds made by farmers, 


security, of 
[ Farm 
effect by ‘‘ selection.’ 


environment is too recent to any 


J 
PASSENGER PIGEON 


I scare pigeons from Hubbard’s oaks beyond. 
How like the creaking of trees the slight sounds 
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they make! 
their prating or quivet is like a sharp er 
I heard a sound from them like a dul 
or cracking of bough on bough (pp. 


{Authors in general refer to overwhelming 


spicuousness of passenger pigeons. | 


Such speculations best 


poetic fancies, but they 


are 


are not mors 


of touch with reality than many of 


effusions of 1 
As to Thors 


protective adaptation 
more recent authors. 
was said: 


He never became in any respect a1 


ornithologist, and some of the reasons 
far to seek. He was too intent on be 
expert analogist, for one thing. It bett 


his genius to trace some analogy betw 


and his own thoughts than t 
a scientific study of the bird.! 


** Notes on New 


from his journal, 


soaring hawk 

1 Henry D. Thoreau, 
Birds.’’ 
and edited by 
1910, 


Excerpts ; 
Francis H. Allen, 452 py 
1 map, 


An analogist, not an analyst was 


but it may be said that his naivet 
unavoidable, whil 


conselous oO! 


and 
marvellers, 


unfeigned 
of 
just criticism of their course, is n¢ 


modern 


Unique wonders here and there 
leaf the toad. 
shadowless grasshopper, ete., of 


without 


fishes, shadowed 


are publicized admission 
living in the 
them and getting along just as we 
other that are 
**protected.’’ The 
thereby shown to be unnecessary t 
vival in that hen 
can not have been produced as } 
lated by the natural selection theor 
The elaborately adapted are adva 


same environments 


creatures not sin 


*‘adaptations 


environment, 


+ 


specialists. 


Thus they are concealed. Not 


tern 


Like human specialists, 1 


have been defined as those who prog 


sively learn more and more abou 
and 
creatures are more and more ‘ 


less, 


to a less and less prevalent moiety of 
The more extremely t! 
are specialized, the more restricted is 1 


environment. 


these excessively special 


‘adapt 
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n of the highly varied environ- and dragonflies, the saber-toothed tigers, 


i 


n which they ean live. Thus they and soon. In their lines these animals 


t be increasing in numbers, hence have never been surpassed ; they did not 


not answer to the criterion of a sue- perish from competition 
species under natural selection There have been wonders both great 
They are following the course and small in every age, and to hai 
hly specialized creatures, that tures of to-day as the fittest for 
senescence and extinction. The particular types of environment shi 
like all evolution, is orthoge- lamentable lack of perspective 


} 
; 


and natural selection has nothing’ rule, indeed, it seems that 1 
with it. Natural selection by defi- gone, and only mediocrities 
s survival of the fittest, but bene- What would the adaptationist 
es of a process of survival of the done in an earlier age? Judg 
ould not become extinct. It is their present behavior, they woul 
ition to assert that the main- exploded with enthusiasn 
of evolution as it evidently oc- tunate event, we should 
s survival of the fittest. worry about them now, but it 
very geological age, the habitable dream from which we awake 
has been occupied by animals in that they are here and in so! 
They were fit in their time, very active 
» adapted, just as much as those Naively they dote on marvel 
but they are gone. Among adulation they extend entitles 


may be instanced forms undoubt- ders to be known as ‘‘ome 
superior in their way to anything their idolaters as the ‘‘ohi 


exists to-day, as the great aquatic It is somewhat surprising 
terrestrial predacious birds (Hes- school flourishes most in a rae 
s, Diatryma), the predacious ticularly prides itself upon | 
ur (Tyrannosaurus) that ani- haps the indulgence may be ps 
| battering ram, Triceratops, the lyzed as a welcome 
Plesiosaurus, the imperial ele- pose—a relaxation 


iant bisons and elks, eockroaches association with a 





SCIENCE AND THE “FOUNDING FATHERS” 


By Professor JOHN WM. OLIVER 


Tuts year, 1939, marks the 
the 
eral Government. 


sesqul-cen- 
tennial of establishment of our Fed- 
Once again, it will be 
to eall 
upon President Washington, or the mem 
those 


Coneress 


appropriate for all those who want 


bers of his eabinet. or who sat in 


those first sessions of for sup- 
port in proving any one of a dozen pet 
that the land. 


Such phrases as “‘from the very founda 


theories are abroad in 
The Found- 


.”’; ““Washing- 


i) 


tion of our government’”’ 
ing Fathers stood for 
ton and his colleagues demanded 
‘fin the 
sisted that 
will be 
wearies in hearing them 
But is it 
ested in 


beginning vovernment in- 


our 


and others of similar 


note drummed upon until one 


worth while for those inter- 
turn their attention 
back to the days of the ‘‘ Founding Fath- 


science to 


t%°0 


ers care enough 


about with it? 
Were they interested only in the political 


set-up of a new 


Did they know or 
science to be eoncerned 
crovernment Let us see. 


A review of those first years reveals a 
surprising amount of interest on the part 
of the 
invention and technology. 

President Washington, in his first An 
nual Address to Congress, 
1790. 
the 


commerce 


‘*Founding Fathers’’ in science, 


delivered on 


January 8, emphasized, above 


everything else, encouragement of 
manufactur- 


He went 


agriculture, and 


ing by all proper means. on 


to say: 


I cannot 
pedienecy of giving effectual encouragement to 
the 
from abroad, and 


forbear intimating to you the ex 


introduction of new and useful inventions 
and 
Nor am 


iaded that there is nothing which can 


skill 


to the exertions of 
genius in producing them at home. 
I less 


better 


erst 


deserve your patronage than the promo 


tion of science. . ! 


rs of the 


1 Richardson’s ‘‘ Messages and Pap 


I, 58. 


PITTSBURGH 


Both the House and Senate r« 


President’s message most 
Within a few days they sent a 
reply, declaring that ‘‘the intr 
of new and useful inventions from 
and the exertion of skill and 
producing them at home 
ceive such early attention as the 
tive importance requires.’” 
When Washington called upo 
Congress of the United States 
its members to enco agricu 


all 


ence, he was expressing a hope t 


lrage 


new inventions: and to pron 


already widely current throug 
young republic. 
The period 


Revolutionary 


following the el 
War down to th 
lishment of the Federal Governn 
important one in the early history 
Dur 


years of the war, commerce had b 


plied science and technology. 


terrupted, and the colonies had bi 
off the the 
American people had to depe 
This 


but also for 


from rest of world 
true not 
the 


themselves. was 
war supplies, 
articles needed in daily use. As 


had 


encouragement to their citizens dui 


individual states given all 
war and the years immediately f 
In 1783, Massachusetts built a glas 
tory with the 
tery money. 
Agricultural Society offered meda 
h 


; 


proceeds of £3,000 
In 1785 the South ¢ 
e making of oil from cotton, pi 
sunflowers, sesame and other seed 
same year, 1785 saw the birth of the P 
adelphia Society for the Prom 
Agriculture, and a 
Massachusetts. In 1787, the manuf: 
of glass had been started in Massachu 
New York and New Jersey. And 
PO 934. 


similar societ 


magress, I. 


innals of { 








first 
nauguration in April, 1789, 


} 


ened 


’ 
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r, the Pennsylvania Society for 


ragement of Manufactures was 

Before the of the 
| closed, salt was being success- 
ifactured in western New York, 
and colored leathers were being 
Philadelphia; Paul 
1 an iron foundry, and John 


decade 


Revere had 


is printing ealico and linen in 
a. In 1789, a French ob- 
ad noted and 


America had more work to do 


that the farmer 


could get done. The searcity 
nade for high wages, and to sup 
vant of labor and time, the early 
to ‘ 


foreed invent—to 
new ways of augmenting their 


ns were 


First PATENT LAW 


ington’s plea to Congress, asking 


r 


} 


uld he 


support in encouraging the in- 


mn of and useful inventions 


new 


end their patronage to the pro- 


basis of the new patent law. 


| 


f science, was favorably received. 
workable patent law was one 
Soon after Washing- 


Con- 


needs 


k up the question of establishing 
The debates CONn- 


vear. 


itent m. 
irregularly for 


1790, Colonel John Stevens pre- 


Syste 


almost a 


petition to Congress that served 
In 
that year, the act was passed 
by President Washington. 
was short, simple and easily ad- 
d. Anything could be patented 
‘‘any useful 
or 


classified 


as 


iufaeture, engine, machine, 


any improvement therein not 


known.’”’ 


*¢ 


ibility 


is fortunate that 


‘reta ry 


July 


Thomas Jeffer- 
of State in Washington’s 
was the man the 
‘f administering the first 
The Patent Si Centennial 
, 1936, Vol. XVIII, No. 7, p. 63. 


charged with 


al of 


erwerly 


AND THE “FOUNDING 









patent law Any pl ect of a § ! I 
technical natu ppealed t Jet 
ferson possessed a most vers n 
He was the best-suited man in this cour 
try for the new job. His enthu for 
science and industry was not equalled by 
any other person ¢ * his day He n I 
overlooked an pportunity to } a 
scientific inquiry or to add a1 fact te 
his storehouse « hi nowled Hi 
was constantly u 
tion of new devices and the app t of 
science to everyday living. He had 
ten in one of his numerou 
have wished t chemist 
domestic objects T malting, to bre 4 
making cider, bre butt cheese Dp 
and the ineubation of eggs He | 
ready desig? dai I db d a 
plow, scientifically structed 4 
to mathematical principles 

Jefferson had a profound fait} n tl 
inventive ability of his fellow Ar ns 
He was sure that they wv t] ul i 
skill, ingenuity and inventiven ny 
European In 1785, he had b ed 
by an American father t 1d VIS him 


whether Rome or 


edueational On} 


Jefferson’s rep 
rebuke. He vy 
American yout 
What 


eation ? 


ful American 


to point out tha 


should be pla 
trv, botany—st 
ful to an Ame! 


The 


inventive 


republic were quicl 


the 
natents were 36: 
New mechar 

the departme! 


with applicat 


new pater 


examining 
4‘** Jefferson’s 


V. 18 


FATHERS’ 







(yeneva ere 
portunities for | 
ly sounds alm F a 
“Rut whv s - 
Europe for lu 
ire ti objects « a 
ducation?”? He went on 
t el yhasis 1! . it | " 

‘ed on agriculture, che 
ihieets tha wi ) 

i? ‘ 

vrenius 1 ne 
| . to ta ivantage ol 
t law. Upwards of fifty 

d under t] t of 1790 
| devices came s st that 
t of state was s mped 
ns. Jefferson insisted o1 

rsonally every app ! 
Writings,’’ Men tior 
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that was filed. The work became so heavy 
that not only Jefferson, but other depart- 
ment heads found it impossible to hear 
Accord- 
ingly, the act of 1790 was repeated, and a 
This act pro- 


and examine all applications. 


second act passed in 1793. 


vided for the granting of patents in 
routine fashion, to any one who took an 
oath testifying to the originality of his 
device and paid the sum of thirty dol- 
No one but a citizen of the United 
This act 
when the 
with a 


lars. 
States could receive a patent. 
remained in foree until 1836, 
Patent Office 


rigorous system for the examination of all 


was reorganized 
claims, in order to prevent duplication. 
Krom the very beginning of our Fed- 
eral Government, the protection of prop- 
erty rights of inventors has been a definite 
American policy. In Europe, invention 
privileges had been granted by the rulers. 
Over there, the privileges emanated from 
the Crown. In 
theory was de- 


and were bestowed by 
America, however, the 
fended that invention was a right, not a 
And the founders of the gov- 


ernment proclaimed the patent laws as 


privilege 


the agent by which they enjoyed those 
rights. The policy of this country from 
the very beginning has been to encourage 
useful arts. This policy has been a pow- 
erful factor in bringing about the innum- 
that 
ereatness of 


and to the comfort 


erable inventions have contributed 
to the 


industry 


science 


of the 


American 
and 
American people. 


HAMILTON’s REPORT 


That first American Congress, sitting in 
New York, devoted 


tention to encouraging useful 


much time and at- 
arts and 
infant industries. un- 
mindful of the part that American manu- 
id played during the Revolu- 
On January 15, 1790, the 
upon 


the 


They were not 


factures h 
tionary days 
House of Representatives ealled 
Alexander Hamilton, 

innals, Appendix, IIT, 1431. 


Secretary of 
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Treasury, to prepare a ‘‘Report”’ 
subject of manufacturing. The 
particularly for suggestions lo« 
ward the promotion of those in 
that would render the United States 
Har 
submitted his **Report”’ late in t) 
1791.’ It has rightly been called 
the great documents of early Ar 


pendent of foreign nations.' 


history. 

Hamilton surveyed the current 
of the manufacturing conditions, ar 
posed means whereby they could bi 
by proper encouragement. The di 
ments of new industries and manuf 
ing would, he said, promote the din 
of labor, the use of machinery and st 
All this wou 
nish work for the unemployed. I 


late new inventions. 
employment would insure a sté 
mand for the surplus products 
soil; and animals, plants and n 
would acquire a utility which they 


Hamilt 


not heretofore posse ssed 


posed to encourage these new ind 


by setting up a protective tariff 
even more important was his prop 
encourage new inventions and new d 
His ‘‘ Report 


given the widest possible publicity 


eries here at home. 


immediate result was that the indi 
states got busy and awarded specia 
ties for new industries and grant 
cial tax exemptions to others 

were offered by numerous societi 


had 


production. 


been formed to stimulate dor 


ORIGIN OF MANIFEST DESTINY 


The 


were keenly alive to the econom 


founders of the young re} 
scientific possibilities in this New W 
Jedediah Morse’s book, ‘‘ American 4 
raphy,’’ had been pr 
(1789), was bristling with the id 


which just 
manifest destiny for this stirring 3 

innals, & 
ls, III, Appendix, 97 


1058 


inna 





the 


; 


Y) 


scienees and 
United States, genius, 


SCIENCE AND THE ‘“*FOUNDING FATHERS” 


One section of that epochal little 
as devoted to the Western Coun- 


trans-Allegheny region 
d the seat of empire as ever travel- 
The last and 
t seat of that empire would, in his 


1 east to 


west. 


be in America. 
re suitable for the highest degree 


arts. 


Here the 


. He 


condi- 


He declared 


** aided 


e improvements of former ages, 


be exerted in humanizing mankind 


nanding and enriching their minds 


irse, Benjamin Franklin. 
1790 


th philosophical knowledge.’ 


8 


most philosophical as well as the 


ractical scientist of this period was, 


True, he 
just as the new government 


ng established, but during his long 


had advanced the cause of science, 


a 


and theoretical, more than any 


person in American history. His 


In physies, 


meteorology, 
's, geology, chemistry, medicine and 


men of science for all time. 


mathe- 


tural history places him among the 


As he 


approaching the end of his life, he 
ired in a letter to Priestley that his 
egret was that he had been born 
ientific 
The time 


come, he prophesied, when a rigid 


a 


i 


rn 


for 


young 


He sensed a 
America. 


great sc 


system of sanitation would be enforced. 


ht 


entific farming would be introduced, 


| with the use of preventive medicines, 


a 7 


's span of life would be lengthened 
asure, even beyond the ante-diluvian 
lard 


ers 


idy, 


Franklin and 


had go 


ndustrial ar 


n 


the ‘‘ Founding 


od reason for 
nfident of America’s scientific future. 


feeling 


a number of small, but promis- 


1d manufacturing de- 


pments were well under way. 


When 


Parish, ‘‘The Emergence of Manifest 


’p. 16. Los Angeles, 1932. 


Goodman, 
gee: § 


‘*The 
1931. 


Ingenious 


Doctor 


the new Ship of State was launched in 
1789-90, there were paper mills, glass 
plants, potteries, iron foundries and 
forges already in operation. The mineral 
resources of the young nation were yet 
unknown. Iron ore was abundant for 
the then simple needs. Some coal, copper 
lead, gold, silver and sulfur had been 
extracted. Fisheries and shipyards were 
sources of great wealth. James Wode- 
house and his scientific friends were busy 
organizing the first Chemical Society in 
the United States in 1792. One of its 
objects was to acquaint the public with 
the various uses of minerals and to en- 
courage the manufacture of pottery 

This same year 1792, a professorship 
in natural history, chemistry and agri- 
culture was established at Columbia Uni- 
versity, at an annual salary of 200 pounds. 
Two years later, 1794, the famous Dr 
Joseph Priestley arrived in this country, 
and lent his aid to the enthusiastic young 
scientists of America David Ritten 
house, whom Jefferson declared to be ‘‘the 
greatest mechanical genius of the world,’’ 
was rewarded by our first President in 
being appointed the first Director of the 
Mint. By 1792, Mathew Carey’s book, 
‘“*American Museum’’ had, due to its 
popularity in promoting home industries, 
run through twelve editions. During this 
same period, Tench Coxe was writing to 
James Madison, a member of Congress, 
urging that an appropriation of a million 
acres of western land be set aside to pro 
vide funds to reward the introduction of 
machinery, invention, art and other pro 
jects of similar nature 

The ‘‘ Founding Fathers’’ during those 
first years when lay ing the structure of a 
new government were equally concerned 
in pointing the way that applied science, 

10In 1795, Wodeho 
chemistry in the Ur 
two years later he pul 
ists ‘Pp ket Com] ‘ 
laboratory guid 


States. 


t 





260 


inventions and industrial progress should 


develop. Now that political independence 


had been won, they were equally anxious 
They 
reflected the universal optimism of that 


day, which told of the unlimited possi- 


to establish economic indepe ndence 


lay ahead for all who were 
take a Washington, 
Hamilton, Franklin, Coxe and 


bilities that 


willing to chance 
Jefferson, 
others believed strongly in harnessing the 
forees of nature to the chariot of human 
progress by means of applied science and 
over one 


and again, 


like these, 


technology Over 


reads statement sprinkled 
among the weighty political discussions: 
of the United States is 


the primary object of our deliberations’”’ 


é¢] rc)s _— 
the prosperity 


‘*manufactures and useful inventions are 
needs’’: ‘*I, (Washineton) ean- 


intimating to 


our first 


not forbear you the ex 


pediency of giving encouragement 


to the introduction of new and useful 


inventions, and to the 


skill and genius in producing them 


exertion of 
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And in addressing his fourth ¢ 
Washington reviewed the great p 
made in agriculture, commerce an 
facturing, declaring,’’ with res 
fully adequate to our present exig 
with government founded up 
general principle of national libert 
mild and wholesome laws—is it 1 
to say that our country exhibits a 
tacle of 


passed, if ever before equalled?’ 


national happiness neve! 
Such words sound like a scient 
diction from the Father of Our C 
Here was a young nation whoss 
had for a century and a half been t 
to provide their own needs, and t 


Now, wit 


whiel 


ply their own wants. 
‘*mild and wholesome laws’”’ 
dent Washington promised as an 
tive to go forward, the next cent 

a half was to witness an advance 
field of science and technology, t! 
of which the world had never see: 

Richardson’s ‘‘ Messages and P 


Presidents,’’ I, 176 





THE WHALE SHARK IN THE CARIBBEAN 
SEA AND THE GULF OF MEXICO 


By Dr. E. W. GUDGER 


BIBLIOGRAPHER, THE AMERICAN MUSEUM OF 


omprehensive paper’ covering of a great shark around the steamer 
two years’ work on the veographi- Colombia of the Colombian St amship 
bution of the whale shark, Ihave Company in the harbor of St. Mare, 
every known specimen as of Haiti, March 24, 1937. My letter to the 
- 31, 1934. In this article may company asking for information came to 
d the scanty data for the Carib- the attention of Mr. C. H. C. Pearsall 
ind all at second and third hand president of the steamship ompany 
or the Gulf, excepting second- Who fortunately was on the 
rd-hand reports of the occurrence the time and who has kindly 
Rhineodon in the Yueatan Channel, details. 
numerous records (made mainly by The great shark hung 
of its occurrence in the Strait of Steamer in the early evening 
Florida coast and off Havana), Was loading bananas under stror 
as blank. Even lacking scientific lights. A number of the e1 
e, one could still be sure that this rearms and shot at it, but fr 
fish was found in the Caribbean 4-!nch thick armor-like skin 


lessly Bovs in smal 


| Gulf; for its relative abundance in g/anced harm 
Strait of Florida, explainable only on Were alarmed by the familiarity of the 
basis of the manner of distribution, Shark and hurried aboard ship, letting 
d that it must be found in the their skiffs drift away. The fish came 
bean and the Gulf. But what was Up under the companionway one time, 
| raised its head and dislodged the 
form at the bottom of the ladder 
sionally it bumped into the ship, the in 


sary was direct evidence This 
have. It will be set out in chrono 
order. 
pact being readily noticeable. It stayed 
NEODON IN THE CARIBBEAN SEA around the ship about two hours, but 


t } 


] 
or ° Vo! 0 aKe nite OOKS ho iil in 
rt No. I1—In 1937, I published a Would not take baited hook irp 
was available ing nig 
‘te* on a whale shark impaled on is available It being n 
tograph could be made 


I asked Mr. Pearsall if t] 
large tiger shark. He said that 


bow of a steamer on the run from 
ristobal, C. Z., to Cartagena, Colombia 
report Was made possible through 
ndness of Chief Officer A. E. Rich- 


f the vessel concerned, who came to 


the tiger and that it was not 
mea deseript on of this shark 
: to be about 25 feet lone), wh 
ce in the Museum and described the yy 
econelusively that the fish th: 
‘and its capture . 


’ nd , é ‘Ol ‘ he sh Was i hi if 
1I.—For information as to an- #ound tl ip was a Khu 


: . ‘ whe sent him a copy of my 
currence of Rhineodon in Carib- ) ™ a ’ 2 owe . 

’ the whale shark captured off Lon 
waters, I have to thank Mr. Fred ' . , | 


{ in 1935, which fortunately he 
her, a newspaper man, who sent me : 


at Islip, Mr. Pearsall unhesitat 


pping describing the curious behavior 
tified the St. Mare fish as 


Zool. Soc. London (for 1934), 1935 


the Islip specimen 
Nat. Hist i : 
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Here then are two proofs of the occur- 
rence of the whale shark in the Carib- 
bean. This lends credence to the second- 
and third-hand accounts previously 


adduced. 


SHARKS IN THE GULF OF MEXIco 

The eight accounts now to be quoted 
have all come to me through the courtesy 
of the U. S. Hydrographic Office. They 
are the responses to a brief article (with 
a figure of the fish) published in the 
Hydrographic Bulletin in 1934, and to 
the later publication therein of various 
notes on reports by ships’ officers of 
whale sharks seen in various regions. It 
is a pleasure to make acknowledgment 
of the generous help of the Hydrographic 
Office for these and other data. 

Reports Nos. I and II.—Mr. 8. H. Reid, 
chief officer of the S.S. Dungannon, of the 
Texas Company, reports that on August 
10, 1933, while on a trip from New York 
to Port Arthur, Texas, in Lat. 28° 00° N. 
and Long. 90° 20° W., the ship passed 
close to a school of 6 large sharks moving 
slowly about. Five days later (August 
15) on the return voyage from Port 
Arthur about 2 P.M., the ship being ap- 
proximately in the same position, Mr. 
Reid saw what was apparently the same 
school of 6 specimens. They were en- 
tirely unafraid, indeed one left the school 
and came alongside the ship and then 
went back to the group. 

Mr. Reid’s description is so definite as 
to tail, shape of head, coloration, ete., 
that it assures me that these were whale 
sharks. He estimates their lengths at 40 
to 50 feet. They are the only ones he has 
ever seen or known of in the Gulf of 
Mexico. 

No. III.—Mr. E. Kvande, second officer 
of the S.S. Gulfoid of the Gulf Refining 
Company, reports that about 2 P.M. on 
May 14, 1935, his ship passed a school of 
great sharks in Lat. 27° 31° N., and Long. 
89° 47° W., on a voyage from Port Arthur 
to Philadelphia. The day was clear and 
the sea relatively quiet. The fish ap- 


peared close on the port bow, 
nearest had to steer off to clear th 
passing leisurely at a distance of 
40 feet. Twelve were counted, sw 
near the surface, each with back fir 
upper part of tail above water. 
nearest were estimated to be 
feet long. Two solitary fish led 
school, eight swam in fairly defined | 
and two stragglers brought up the 
Mr. Kvande correctly reports th 
of the head, white spots on head, f 
tail, and the checkerboard squares 
white spots. 

No. IV. This oceurrence is 
by Captain Aug. Randall, of 
John D. Archbold, of the Standar 
Company of New Jersey, as noted on M 
24, 1937, in Lat. 26° 02’ N., and L 
88° 21’ W. The school was seen at 1] 
A.M. and was estimated to be made 
about 30 fish. They were not dist 
by the ship’s passing them at a dist 
(to the nearest) of about 20 fi 
swam lazily along and ‘‘did not aj 
to be going anywhere.’’ The sky 
clear and the sea smooth and th: 
were readily observed. Captain R 
dall’s description of the make-up 
coloration of the sharks leaves no d 
that they were whale sharks. The 
peared to be about 14 feet long, and lh 
were young and immature speci 
Their small size leads to the con 


that the whale shark breeds in the Gu 


of Mexico. 
No. V.—Mr. V. D. Parsons, 


officer of the S.S. Albert E. Watts, writ 


that on May 26, 1937, at 4 P.M., his \ 
passed 6 whale sharks in Lat. 26° 46 


and Long. 88° 35’ W. These seen at 


distance were thought to be whales 
blackfish, but, when approached 
closely, were seen to be neither 
position and shape of the mouth, the f 
and the coloration (checkerboard, 
corresponded with the figure of R 
don in the Bulletin. The fish we 
afraid, though the vessel passed so 


N 


that her wash broke over them. Mr. Pa 





rts that had the nearest one been 
ip’s path, it would have been 


The 






_so sluggish was its motion. 
» about 30 feet long. 
Vos. VI and VIIT.—Both these accounts 
rted by Captain Edw. J. Niblett, 
The sharks 







British S.S. Eskdene. 
n on different trips in 1937. 
voyage from the River Plate to 

Texas, in May, 1937, the ship 
| ite close to four of these fish in 

7° 10° N. and Long. 89° 50° W. 

vere in pairs about 40 feet apart, 

the largest being 25 to 










ial size 
They too were so sluggish 





iong. 

made no attempt to get away 
The checkerboard 
es were distinct on all and corre- 
| with those shown in the Bulletin 


4 





+} 


ie steamer. 







her next (from Corner 
N. F., to Beaumont, Texas) on 
17, 1937, in Lat. 27° 20° N. and 
89° 40° W. (in almost the same 
before) Chief Officer G. 
Stronghair noticed a great shark, identi- 
th those seen before and with the 

» in the Bulletin. 
Vo. VilI.—Last of all, Officer H. S. 
er, of the Gulf Oil S.S. Gulfbell 
‘ts that on May 9, 1938, at 10:00 
, his vessel sighted three whale sharks 
15’ N. and Long. 81° 58’ W. 


were close to the ship, swimming 


voyage 








Y) ‘ 
I as 









; 







| 





; or 
at. <0 






st awash slowly in a southerly direc- 
These fish were about eighteen or 
feet long and had 

r color was black with round white 





wide heads. 







ts. They were surely whale sharks. 





steamer 










Gulfdelle May 8, ’38 





THE WHALE SHARK 





TABLE 








DATA FROM THE GULF OF MEXIco 


The reader has noted that the observa 


r fro? thea 


tions were made on trips to o1 


eastern Texas oil ports. And to bri 


more sharply and clearly the matters set 
out above, the data are synopsized in 
Table I. 

From the table the reader finds that 
eight observations are recorded from six 
ships, two each from two different ps 


the two observations from the Du? n 


non in the same locality. The dates run 
from May 8 to August 15, and tl ve s 
are 1933, ’35, ’37, ’38 The fishes 
counted are 38 and those estimated ar 
ov0—a total of 68. Surely it may be said 
that at least 50 whale sharks were seen in 
the Gulf of Mexico from which not a 
single specimen has ever been recorded 
before. Last of all and most notable is 


the close contiguity of the places in which 
these great sharks were seen This 
deserves special attention 

It is significant that these reports come 
from (oil?) ships plying to and from 
east Texas oil ports through the Strait 
of Florida to or from the eastern ports 
of North America. The one exception is 
the Eskdene from the River Plate to 
Houston. She must surely have com 
through the Caribbean The latitudes 
and longitudes have been plotted on 


Chart I that it may be seen how close to 


positions sre 


each other thes 

These 
northwest-southeast direction over a dis- 
Their 


localities are strung out in a 


tance of approximately 175 miles 


east and west spread is approximately 


Finding a center, they are all 


120 miles. 





I 








Dungannon 1 r Q ) Y 
Dungannon Aug. 15, °33 f Pt. Arth ( g° OO Q 
I Gulfoil May 14, °35 [ ] Arthur < 7 l & 
irchbold May 24, '37 6" O02 . 
Watts May 26, ’37 “ie ' f 2 is SS 
VI Eskdene May —, °37 to Houston ; 7 1¢ S 
IT Eskdene July 17, ’37 to Beaumont ! 7 S 
26° 1 Si . 
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CHART I. CHART SHOWING THE LOCALITIES OF EIGHT GROUPS OF WH 
SHARKS OBSERVED IN THE GULF OF MEXICO 

THE LOCALITIES ARE MARKED THUS—X. THE ROMAN NUMERALS INDICATE THE REPORTS OF 0 

VATIONS IN CHRONOLOGICAL ORDER, THOSE IN ARABIC THE NUMBER OF WHALE SHARKS SEEN 

EACH VESSEL. THE DOTTED LINES SHOW THE STEAMER ROUTES, WHICH CONVERGE INTO 0 


contained in a circle whose radius is 87.5 been due to a concentration of their { 
miles. Or they are all contained in a which seems to be small fishes, sq 
parallelogram whose height is c. 175 _ jellyfishes, small crustacea—probab): 
miles and whose base is c. 120 miles. kinds of plankton. If this is so, it 
This is very difficult. So far as I ean pushes the question back so much furt! 
find there is no peculiarity of currents What causes the concentration of 
which might account for the gathering’ sharks’ food in this particular reg 
of whale sharks here. I have always held And to this no answer can be made 
that Rhineodon was a littoral shark. In present state of our knowledge. 
the extensive article above referred to, the The thines we can be sure of ar 
76 individuals listed had all been found _ these fish were on the dates specifi 
at least fairly close along shore. But in _ the track of steamers between the east: 
the chart the nearest group was about 70 seaports of Texas and the Strait 
miles from land and in water 200 fathoms Florida, and that they came under t 
deep. The farthest group, No. LV, was eyes of ships’ officers whose vigilance I 
200 miles from the nearest land (the been stimulated by the publication of t 
delta of the Mississippi River), and in little article and of various records 
water 1,250 fathoms deep. occurrences of the shark in the Hy 
As reported, these fishes ‘‘did not seem graphic Bulletin, and lastly that 
to be going anywhere,’’ they were not showed no fear of the vessels and 
‘*making a passage’’ but were just loafing swimming slowly along in no part! 
along. Their concentration may have _ direction. 
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THE ORIGIN OF BIRDS 


AND WHICH CAME FIRST, THE BIRD OR THE EGG? 
By Dr. EDWARD L. TROXELL 


PROFESSOR OF GEOLOGY, 


age-old question—Which came 
the bird or the egg? 

an answer, thanks to studies in 
tics and in evolution, and, any way 
ok at it, the egg wins. 

urse there are many who believe 
adult 
Adam, they were fashioned out of 
and flew away without parent or 
To the this belief 


seems now 


birds were created de novo; 


scientist 


rs no food for thought, so let us con- 


} 


ft 


~ 


ur inquiry to an orthodox scientific 


and see what answer comes to the 


jem, Egg or bird ?, first. 


a study of this problem, which 


eals so intimately with bird-ancestry, 


inevitable that be concerned 


the origin of feathers, of flight and 


one 


ther such things that seem to be so 


tially a part of bird make-up. 
story of bird origin actually be- 
far back in geological time, but for 


present purpose we shall take it up 


the Great Coal Period. 


e we see just the right climatic con- 


close of 


ons for the beginning of the feath- 


d 


folk. 


From many and varied evi- 


ees the geologists are aware of vast 


in 


wf 


ty 
l 


feat} 


ing and upheaval. 


the conditions at 


there was increasing aridity 


es in physical 
time ; 
it was a time of mountain- 
In the cireum- 
nature, it would seem, set out to 
a type of animal that could with- 
1 the new conditions. This new 
e was to be a ‘‘reptile’’ that 
d be covered with a coat of downy 
it would stand up on its hind 


¢ ldness : 


y 
i 


ers: 


, lift its body up off the cold ground, 


l 


? 


ld have greater activity and would 


tain a constant body temperature. 
this was accomplished, especially 


TRINITY COLI 


Ute 


EGE, CONNECT 


feathers was formed, the 
Indeed, the 


with a coat ol 


when a coat of 
bird 
one mentions a 


was created moment 
‘‘reptile’’ 
feathers one has already described a 
bird. It is notable that, in the last anal 
ysis, feathers, alone, are the distinctive 


not egg laying, lor 


that 


feature of the birds; 


share 


mammals 


reptiles and some 
not flyin r for both rep 


] 
i 


with the birds: 
tiles and mammals have 
It 


evolved 


earned to fly 
is a well-established fact that birds 
of 
mals which, themselves, had 
Through hundreds 
doubtless 


from a race reptile-like ani- 


had a long 
period of evolution 
of of 
went on a gradual change from the 
It would 


i] 


there 


thousands years, 
scaly 
ancestor to the feathered bird 
have difficult to tell, 
had been there, just when 
was completed; it would have been im 
the 


even one 


the 


been 


possible to mark the point where 
transition was completed in this mar 
velous formation of the bird, although, 
in theory, there was some definite point, 
some stage in the race history where the 
and the next gen 
But it 


point, f 


parent was reptilian 


eration was avian is not neces 
sary, in 
know at exactly what time or a 
f bird the 
from one type to the other came 
that the 
thing is this: when the change did 
it the adult of 
and the e”dg of the nezt. 
The first bird from 
egg, that had the qualities of 
bird One 
that the 


making our rious te 


t wha 
ancestry jum] 
As 


significant 


veneration oO 


sume as you wish; 


Corte 


CadpiNe hetwee v Ovn¢ 


grew a 


hence was a must 
track of the fact 
mal, though 
adult may be 


added to the earlier stage 


Por 


even immature, 


as 


considers d 
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Now let us make use of the definitely tocome. This is quite the usual t} 
accepted principle in heredity and vari- reproduction, and men set out wit! 
ation that, briefly stated, is: New char- pose and understanding to produ 
acters arising in the course of evolution species by noting and saving su 
come at the time of conception, at the normal characters as may ap} 
time when the two elements from the various races. Burbank had a 
parents combine. Therefore, the new’ guished career with plants; others 
features that distinguish the first bird succeeded with animals of many s 
originated from parents that did not Extending our inquiry a step 
possess them, that were reptiles. It is back, it is just as important and 
possible that some one may argue that’ esting to know which came first, t 
the descendant, the offspring, of a rep- tile or its egg. Again. and in t! 
tile must be a reptile also; that depends manner, the egg must come be! 

adult for here, as always, the tra 
between the amphibian, the a1 
form, and the reptile, the new s; 
came between the parent of the on 
and the egg of the next. Similarly 
fishes in evolving into amphibians 
duced the necessary change that n 
new type. 
wa? When we carry the line of 
“Mea. back to the simplest primordial 
ism we are amazed to find that t! 
still holds; there the whole anima 
nothing more than an egg, a Si 

THE HYPOTHETICAL FIRST BIRD celled form. Of course these 
SOFT FEATHERS THAT FIRST SERVED FOR WARMTH vrew to adulthood. with legs and 
es a 6 oe ee, ao «(Olan all the other abalt ettsibata: 
OUT-OF-THE-WAY PLACES. STIFFENING THEY WERE ° 
aches neh Gah taneene. that does not alter our notion; it rat 
confirms the thought that all anima 
entirely upon our definitions. With starts from an egg. 
that in mind we must give up the word 
‘*reptile,’’ which no longer serves the In any discussion of the origi 


purpose; it is a term lacking in preci- _ birds one comes to the considerat 
sion for the broad group within which the nature of the earliest birds, a! 
the transition took place from reptile to with feathers, and, since flight 
bird. characteristic a feature of them, 


To make the meaning clearer we may’ they came to fly. One favored theor 
say that a child of human parents, to- that certain ancient reptiles, havi 
day, may be so different that one is habit of running rapidly on their 
forced to give up the term ‘‘human’’ in _ legs, learned to flap their arms, at 
an attempt to define it. The child may for balancing. It is supposed that 
be a monster, removed from the normal scales on the front limbs and ta 
human being by a considerable degree. creased in length and breadth, can 
In that sense the first bird was a ‘‘mon- be frayed on the edges, grew lighter 
ster,’’ a ‘‘sport,’’ in the scientific use of eventually were feathers. These s 


the words; it was a new variation that feathers furnished the means of fi 


went on to establish its kind for the ages I like much better the idea that f« 
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even though they are merely modi- 
were developed at first for 
, aS a protection for lizard-like 
s’’ that lived the inclement 
r of Permian time. The mechan- 
fits rather well the 
sed conditions of the period: (1) 
active lizard pursuing its prey or 
r away from danger, (2) rising off 
| ground, (3) running on its hind 


scales, 
in 


the process 


{) developing softer and fluffier 
furnished some protec- 
(6) 


that (5) 
in turn ¢con- 
1 to greater activity. Just when 
hlood to part of the 
ent of the birds no one ean state, 


om the cold and, 


came be a 
had an immediate advantage when 
for it enabled the creature 
tinue its activities when the other 


come, 

tiles’? were hibernating. 

‘a vast period of time such a type 

rd would have earried on its ex- 
much as the other animals of its 
But from generation to genera- 

he feathery covering would vary; 

would be more 


thinner, ete. Where 


athers softer or 


stly. longer or 


were longer, by chance, there might 


ilvantage or disadvantage; for in- 
if longer feathers happened to 

on the after parts of the body, be- 

| the limbs or on the tail, they would 
greatly interfere with the animal’s 
that 
other direction would be a 
would be eliminated by nature. 


stuck out in 


handicap 


leathers 


rress 


Visualize it for yourself; a prehistoric 


~~ 


perched on a limb with its long 
feathers extended by the 
it faced. Birds to-day perch fac- 

Or this 
its feathers so constructed 


important 


Mm?) 
imine 


the wind. imagine same 

running, 

conform to a highly 
lining. 

‘ow it is entirely within reason that 

extending back- 


| from the limbs for wings and from 


feathers, 


longer 


body to form the tail, increased in 
ess and came to be the very instru- 


+) 
ay 


ments and of 
our opinion, was not done by a 


means flight. Flying, in 
cold, 
scaly reptile, but by a bird that was al- 
ready equipped with a warm ¢ 
of feathers It is 


that, while many 


interesting 
believe the 
flew by use of their front limbs and 
Dr. William Beebe conceives of a 
winged of flight; 
this first bird Tetrapteryz. H: 
the stiffened ject backward 
from the limbs and the tail While 
that the front limbs have 
seded the others in the 
the the 


to-day extensive 


origin he has 

re, 
feathers pr 
it is 
a fact super- 
task of carrying 


birds 


wth 


birds through air, many 


show feather er 
from the hind limbs as well 
THE ORIGIN 01 


SUMMARY OI! 


The of the 
back through the reptiles, amp! 
in obscur- 


ancestry bird goes away 


iblans 
and fishes, and there it is lost 
ity. 

It is our opinion that certain reptiles 
developed a downy coating of modified 
scales for protection from cold and 
qualified as birds 

These fluffy 
the of the 
then, adapting themselves to a new pur- 
to 


feathers grew longer on 


backs limbs and body and 


made it possible for the birds 


pose, 
} 


leap, to soar and eventually to fly 
We 
bird 
because : 
1) No bird ever came ot! se 
from an egg 
2) An egg is a bird as truly 


the egg came before the 


believe 


answering an old, old question 


than 


as Is 


the adult 
(3) New variations always 


the egg’s forming 


(4) All 


mate origin 


animal hi 


egg 
Shortly after the Great 


a scaly reptile laid an egg 


qualities not existing in the 


was the first bird 





FORTY YEARS OF MATHEMATICS 


By Professor G. A. MILLER 


DEPARTMENT OF 


Ir always interesting to consider 


definite evidences of progress in a scien- 


IS 


tifie subject, especially since the vast 
recent growth of the scientific literature 
it and difficult to 
evaluate the nature of various supposed 
About forty a 
standard work of reference began to ap- 
pear under the title, **Eneyklopiidie der 
which 


makes more more 


advances. years ago 


mathematischen Wissenschaften,’’ 
enlisted as never before the services of 
leading mathematicians of various coun- 
The who finally had 
shared in the preparation of this work 


tries. number 
exceeded two hundred, and it seems rea- 
sonable to assume that the various parts 
thereof represented at the time of their 
appearance about the best knowledge 
along their lines that was then available. 
The first article thereof relates to arith- 
metic and appeared in 1898. In view 
of the elementary character of this sub- 
ject it is unusually easy to understand 
its shortcomings, especially with respect 
to its historical references, to which the 


present article is explicitly restricted. 
Note 18 on page 12 of Volume 1 con- 


Six of these 
now com- 
As this 


and 


of eight sentences. 
involve which 
monly known to be incorrect. 
to 


hence is within the comprehension of 


sists 
assertions are 


note relates negative numbers 
nearly all educated people it may be of 
sufficiently to 
here briefly the nature of some of these 
recently 


wide interest consider 


incorrect assertions which so 
were accepted by the mathematical élite. 
In the first of this note it 


asserted that in a logical development of 


sentence is 
arithmetic the introduction of the nega- 
tive numbers must precede that of the 
fractions. The fact that this is not now 
commonly accepted is illustrated by the 


MATHEMATICS, 


~ 


UNIVERSITY OF ILI 


article on general arithmetic in t! 


cent Italian ‘‘ Enciclopedia delle Ma 


matiche Elementari,’’ where posit 


the 


Lr 


treated before 
tive The latter are 
therein the ‘‘numeri relat 
page 167, while the former appear 
page 143. In the third sentence of 
note it is asserted that the first traces 
the wy 
Bhas! 
who distinguished 
and the 
It is now well known 1 


fractions are 
numbers 


among 


negative numbers in 
of the 


(born 


appear 
mathematician 
1114), 


posit ive 


Indian 
in 
the 


square roots. 


tween neg 
even the ancient Babylonians oceas 
ally 
Indian mathematicians used such 1 


used negative numbers and 
bers more than five hundred years bet 
the time of Bhaskara. 

In the fourth of the 


note it is asserted that the Arabs r 


sentence 


nized negative roots, while in the re 
third edition of Volume 2 of J. Trop 
** Geschichte Elementar-Mathe 
tik’’ it is explicity stated, on pag 
that it results from the text-book on 
by Alkarhi (about 1010 

others, that the Arabs considered ne 


In 


der 


evebra 


tive solutions as inadmissible. 


following sentence of this note the dat 


of the ‘‘Ars Magna’’ of H. Cardan 
cviven 1550 of 1545, and 
the next to the last sentence of this 1 
it that Th. Harriot (15t 
1621) first who neg 
numbers by themselves and allowed 1 


as instead 
is asserted 

was the used 
as a member 
On the contrary, O. Ne 
bauer recently out that 

eredit belongs to the ancient Baby! 
ans.' Finally, the last 


1 ** Mathematiscel Keilsehrift Texte,’’ 
page 1937. 


to appear separatel) 
equation. 


pointed 


sentence ol! 


if 


38, 
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note contains two misstatements in 
rd to the work of R. Descartes 
1650). The former of these as- 
that the actual calculating with 
ve numbers begins with Descartes, 
it is now well known that it is 
or to Deseartes. It is also stated 
that R. Deseartes assigned some- 
es a positive value and sometimes a 
ve value to the same letter, which 
so now commonly known to be in- 


; 


The misstatements just noted natur- 


would be of much less general in- 
st if they did not appear in a work 
is still widely consulted by those 

» seek reliable information and which 
forty years ago had the endorse- 
t of some of the foremost mathema- 
s living at that time. Elementary 
aties is still too commonly re- 

as a subject exhibiting compara- 
little progress in recent times, 
hence it is especially important to 


phasize the fact that its history 


s remarkable recent advances. 


ong the other evidences of these ad- 


es found in the given encyclopedia 
we may cite that on page 5 of 


s article it is stated that the caleu- 
tion with letters, with the employment 


the symbols =, >, < and the opera- 


al symbols, was first developed in the 


sixteenth century. It is now well known 


the symbols > and < for greater 


and less than were introduced by 


rriot in the first half of the seven- 


u 


th eentury (1631) in his ‘‘ Artis 
ticae praxis,’’ and that some of the 
common operational symbols of 
etic, including the double sign 
for multiplication, were also in- 
‘ed after the close of the sixteenth 


tury. On the other hand, the ancient 


‘s caleulated already with letters 
were assumed to represent reneral 
Ders, 
page 9 of the given encyclopedia 
it is stated that Diophantus, who 


is comn only revarded as the most noted 
Greek algebraist, used the final sigma of 
the Greek alphabet to represent the wi 

known quantity. While this is in accord 
with the view commonly expressed forty 
vears ago, the noted English historian of 
Greek mathematics, T. L eath, hi 

since then given various reasons for as- 
suming that this symbol is a contrac 
tion of the first two letters in the Greek 
word for number, and the latter view has 
since then been widely accepted as the 
more reasonable one, even if it is not pos 
sible to speak with perfect assurance 
about such matters. At any rate, the 
positive statement that the given symbol 
is the final sigma of the Greek alphabet 
can not now be regarded as an up-to-date 
statement relating to the symbol used by 
Diophantus to represent the unknown 
quantity in algebra. 

On page 21 it is stated that J. Kep 
ler (1571-1630) introduced the decimal 
comma, while it is now known that J 
Napier 1550-1617) was the first to use 
this now very common symbol. A much 
more serious misstatement on this page 
is that the ancient Babylonian astrono 
mers used fifty-nine different number 
symbols in their representation of the 
positive integers to the base 60 corres 
ponding to our nine digits in represent 
ing the positive integers to the base 10 
It seems quite remarkable that such a 
very unreasonable statement was com 
monly accepted as true forty vears ago, 
since the use of fifty-nine different nu 
merical symbols in the early stages of 
civilization is in disacecord with the slow 
development of the early numerical no 
tations. The use of the sexagesimal svs 
tem of numerical notation on the part of 
the ancient Babvlonians still 


various unsolved questions, a 


remarkable mathematical advances were 


made by them, but they employed only 


y 
+ 


a small number of different numerical 


symbols, and only two of these were con 





270 THE SCIENTIFIC MONTHLY 
monly used to represent the positive in- correct various mistakes in the « 
tegers up to 60. editions. In particular, the third 
The preceding remarks relating to ume of the third edition embodies 
historical errors which were current of the recent discoveries relatir oO 
forty years ago are here of interest pri- solution of the quadratic equatior 
marily because they may serve as a back- devotes about 68 pages to this s 
ground to explain the numerous errors’ while only 27 pages were devoted 
which appear in various current text- in the preceding edition, which ap; 
books on the history of mathematics. only about 15 years earlier. Th« 
The most influential of these was the few other subjects of elementary 
‘*Vorlesungen tiber Geschichte der Ma- matics whose history has been 
thematik,’’ by M. Cantor, which began fundamentally extended during the 
to appear in 1880 and was very favor- forty years than that of the qua 
ably received, notwithstanding its nu- equation, whose development can 1 
merous inaccuracies. In fact, the mis- traced through about four thous 
statements noted above were partly due years. 
to these inaccuracies. In 1888 W. W. The most original work on the |} 
R. Ball published the first edition of his of mathematics which was pub 
‘Short Account of the History of Math- during the last forty vears is the ‘ 
ematies,’’ which involves a relatively lesungen tber Geschichte der Ant 
larger number of inaccuracies but be- Mathematischen Wissenschaften,”’ | 
came very popular, and its later editions Neugebauer (1934), which is larg 
were translated into various other lan- voted to the mathematics of the ar 
guages. In America the text-books by Babylonians and the ancient Egypt 
KF’. Cajori which were largely based on and may be regarded as the first eff 
those just noted began to appear in 1893 to give a systematic exposition of 
and helped to transplant a large number Grecian mathematics. In the pref 
of erroneous views in attractively writ- this volume it is stated that ar 
ten books. The later text-books by D. E. mathematics consists primarily 
Smith did little towards correcting the velopments which are widely sepa: 
inaccuracies which had been embodied in’ with respect to time. The more 
the most commonly used text-books on sive of these two developments is d 
the history of mathematics Greeks and is exhibited among others 
The most effective work towards re- the works of Euclid, Archimedes 
moving inaccuracies from the text-books Apollonius, while the other is in 
on the history of elementary mathematics main more than a thousand years 
during the last forty years has been’ and is largely due to the ancient Eg 
J. Tropfke’s ‘‘Geschichte der Elementar- tians and the ancient Babylonians 
Mathematik,’’ which began to appear in paratively little is as yet known i 
1902. The first edition was published gard to the influence of the latter o 
in two volumes, while the second edition former, since the ancient Greeks sel 


appeared in seven small volumes from gave references to the earlier work 
1920 to 1924. In 1930 a third enlarged particular, the fundamental ‘‘ Element 


re? 


edition in seven volumes began to ap- of Euclid contain no historical r 


pear, but its publication has proceeded ences, but this may be more largely « 
slowly. The third volume of this edition to the difficulty of getting accurate ! 
was published in 1937. By means of torical information at that time thar 
these revisions it was possible to take a lack of generosity on the part ol 
advantage of recent discoveries and to ancient Greeks. Even at the pres 
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re fully selected historical refer- 
are seldom given. 

Neugebauer 
the ancient 
mathematics 
; included the 
il solution of algebraic equations of 
but those of the sec- 


are especially 


volume by O. 
the fact that 
and Sumerian 


irgely algebraic. It 


given 


~ e 


nt degrees, 
levree interesting, 
» some of the methods used here are 
but 
understood until about four thou- 
vears later when the number con- 

nt had been extended so as to include 


their significance was not 


ar theory of the negative and the 
plex numbers. One of the 
indest facts of ancient mathematics is 
at in the algebraic work it is always 
pered by a lack of insight into the 
ber concept, and it is important to 
not secured 


pro- 


this insight was 
til about the beginning of the nine- 
enth century. Hence all the earlier 
rraie work was bound to suffer as 
yards generality and elegance, espe- 
ly with respect to the solution of alge- 
The partial solutions 


ote that 


al 


equations. 

f such equations which we meet in the 
work of the ancients and in that of the 
idle ages naturally arouse our pity 
than our admiration, even if ele- 

gant special devices are frequently met 


’ ‘a 
ore 


in the older developments. 
American student of the history 
athematics is naturally especially in- 
erested in the question of the reliability 
the various sources of supposed infor- 
ation. While the rapid recent progress 
this history is encouraging it also im- 
es that greater care must be exercised 
by those who desire to avoid the spreading 
mathematical myths which are still 
too common in our literature. Many of 
these have been so modified by various 
pular writers as to appeal strongly to 


271 


the imagination of young students, and 


have been eagerly adopted 
by writers of text-books. It is, 
assume that they can not 
the 


hence they 
however, 
reasonable to 
ng permanently as 
reinforced continually 
and 
ictS as Ti ey come 
The 


] 


be as stimula 
truths whicl 
by the addition to 


tend to explain new f: 


.. = 
our knowledge 


within our enlarged vision inter 


relations between mathematical results 


naturally stand out clearer as our know- 
tend to exhibit in- 


popular errors 


ledge increases and 


consistencies with 
might appear almost impossible 
many could 
our popular histories of mathem: 
did not that only 
years ago such a standard work of ré 
the ‘‘Eneyklopaidie der math- 
ematischen Wissenschaften’’ embodied 
much which is now known to be untrue 

The deep interest in the history of 
mathematics on the part of the promoters 
of this large encyclopedia is attested by 


errors appear in 


one consider forty 


fer- 


ence as 


the fact that it was planned to include 
this subject in the final volume thereof, 
unfortunately was later 


which plan 


abandoned. al facts 


Since many histori 
are unusually rich in their implications 
they may become fertile ferments in the 
the thoughtful 


minds of students, and 
hence teachers colleges have commonly 
included courses in the history of mathe 
matics for those who prepare themselves 
to teach 


our country 


mathematics in the schools of 
Much of the re 


ress in this subject is not vet available 


eent prog- 


in the English language nor in any other 
but at the 


more of it appears in German than in any 


According to J. W 


one language, present time 
other one language 
L. Glaisher, 


mathematics by any attempt to dissoci 


than 


-" Pp subject loses more 


ate it from its history. 


1890 


2 Nature, 42 
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FORTY YEARS OF SCIENCE! 

surveys of science 
the World War. 
consists of ten lectures 
England, in 


SEVERAL general 


have appeared since 
This latest 
delivered at 
1936, the plans for which were developed 
by the History of Science Committee, of 
Joseph Needham was chair- 
Mr. Walter Pagel 


one 
Cambridge, 


W hich Dr 


man, and was sec- 
retary. 

The general subject of the lectures was 
the progress of science in the forty years 
from 1895 to 1935. Among the speakers 
such world-famous scientists as 

Rutherford. Professor W. L. 
W. Aston and Sir Arthur 


Sir William 


were 
Lord 
Bragg, Dr. F 


Eddington All except 


Dampier were actively connected with 


Cambridge when the lectures were de- 
livered ; the addresses by Lord Ruther- 
ford and Professor G. H. F. Nuttall were 
their last ones before their deaths. These 
lectures were followed in 1937 by a 
larger series on the earlier history of sci- 
Concerning the reception of these 


‘*It was for us 


ence. 
lectures the editors state: 
a moving experience to see the great con- 
course of students, many having to stand 
or sit on the floor, which gathered to 
hear these expositions of progress in the 
sciences during the past forty years by 
those who had themselves taken some of 
the foremost parts in it.”’ 

[t is evident from the origin of these 
lectures that they were planned for oral 
Indeed, Lord Ruther- 
were reported 


presentation. 
ford’s addresses steno- 
graphically and put in form for publica- 
death. 
and revered 


their students, these diseussions of 


tion after his As addresses by 


distinguished scientists be- 
fore 
the history of science were a great sue- 
Lord Rutherford and 
‘Background to Modern Science 
England, by 


243 pp S200. 


CeSS Professor 
\ seTies 


it Cambridge, en emi 


Bragg, for example, could with al] 
priety and telling effect speak fre: 
intimately of their own work, but 
printed page lacks the warm glow 
himself. Consequently in 
eral the reaction of a reader of tl} 


person & 
tures will fall far short of the resp 
of the students who listened to ther 
From the standpoint of the reader | 
volume lacks close unity, though 
more than a series of 
It is very difficult 


somewhat 
lated essays. 
number of authors to adhere closely 
fixed plan and to maintain general sir 
larity of style in preparing a book 
result in a more 


do SO would coms] 


and eoherent discussion of some 
but it would be at some cost of fri 
expression. 


feel its 


and spontaneity of 
reader of this volume will 
of completeness and a consistently 

lowed plan. In spite of the fact that t 
period from 1895 to 1935 was the 

lectures by P 
and 5S 


1 


under discussion, two 
fessor Francis M. Cornford 
William C. Dampier begin wit 
Greeks. Lord Rutherford’s two lectu 
on ‘‘ Forty Years of Physies’”’ fran 
touch only the history of radioact 

and atomic structure, to which he n 
very important contributions. On 
other hand, 
Years of Crystal Physies’’ and Profess 
‘* Forty Years of Ato1 
are strictly on their subj 
though 


Professor Bragg’s ee 
Aston’s 
Theory’’ 
and comprehensive, requil 
for their clear understanding a cons 
erably greater background of inf 
tion in the respective fields than 1 
readers will have. In ‘‘ Forty Years 
Astronomy,’’ Sir Arthur Eddingto 
cusses excellently a number of the p: 
cipal astronomical advances in the 
riod. Professor John A. Ryle, in ‘*‘ Fort 
Physiology and Pathol 


a fraction of his spa 


Years of 
spent so large 
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periods, especially in well-merited 
s to the remarkable work in gas- 
William Beaumont 
and to the early work of 
(1849-1936 


de Réaumur, Prout and others, 


vsiology of 
aes ; 
Pavlov as well as to 
modern period, except as to 
the stomach, is very sketchily 
Professor G. H. F. Nuttall, 
Parasitology and 


rred to. 
Forty Years of 

al Medicine,’’ 
issions Of malaria and yellow fever. 


limits himself to 
two chapters on ‘‘Forty Years 
Thee ry es tes Forty 
irs Ol Geneties,’’ by Professor R. C 

and Professor J. b. S. Haldane, 


tively, 


Evolution and 


have so much subject-mat- 
mmon that the fields they were 
intended to 


distinguishable. 


cover are not 


The 


er, is devoted largely to earlier pe- 


former, 


beginning with the Greeks and en- 
on the work of Darwin and his 
the latter 
more the work beginning with that 
eson published in 1895 and that 
out of the discovery of the 
‘work of de Vilmorin and Mende! 
g¢ the interesting results of breed- 


mporaries ; considers 


r experiments cited are those that re- 

d in the development of new strains 
great 
interesting as 


wheat which have been of eco- 

importance. As 
two chapters are, one finishes them 
the feeling that the authors 
touched lightly here and there on 


have 


rtant subjects that would be much 
interesting if they 


‘ally and thoroughly expounded 


F’. R. M. 


were more sys- 


LIFE AND LIVING FROM AN EVOLU- 
TIONARY STANDPOINT? 

rH a healthy skepticism for scien- 

reed, Dr. Bradley probes into the 

em of life and living from an evo- 

He iS coneerned 

H. Bradley. 


mpanyv. 


ry standpoint 
erns of Survival.’’ By J 


$2.25 The Maemillan Ce 


FOR LAYMEN 


and 


sense 


or animals 
With a fine 


and a happy 


the racia 
particularly of 


with 
man 


of reality, turn of quiet 
humor, Dr. Bradley examines the various 
which have 
that hi 

at times firmly ordered their extir 
Then, with 
from the 
must 
stern Mother Nature, the 


priately devotes his closing chapters to 


patterns ot animal existence 


permitted them to survive, or 
ietion 


( xposed 


and 


du tates Ol 


the anatomy of life 
standpoint of its ‘‘musts 
nots’’ according to the 
author appre 


man 

The 
comprehensive, 
the 
ence It 


book presents a pleasing bi 


d 
understanding outlook 


natural sel 


fields of 
the 


details, to 


across 


various 


over present day 


passes 
emphasis upon minute bring 
clearly into focus not the leaves of the 
trees, but the forest and the geog 
beneath the 


volume is most refreshing for those of us 


ap! ical 
topography forest The 


who spend our thinking time dealing 
with anatomical or physiological detail, 
and who accept the present without con 
sidering seriously the implications of the 
past. 

Dr. Bradley reviews the broad theories 
of the origin of life with a sense of dis 
Mea 


suring man’s attempt to solve the riddle 


trust for such pure speculation 


of the phenomenon of life itself leads him 
to point out that one frontier conquered 
blank 


Even when the mechanism of prot 


brings us only to another wall 
] 
oplasm 
ed molecule for moleeul 
To doubt t} at the 
human mind will understand it as a unit 


The 


the whole has 


ea 


has been dissect 


there is every 


reason 


or will be able to reassemble it 


probability is strong that 
greater and different properties than the 
sum of its parts 


In evolution, attention is focused not 


so much upon the importance of change 
but upon stability, particularly from the 


CeSS Granted that 


angle of biologic su 
success must always be a matter of opin 


ion, it is likely true that animals which 
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have been in continuous existence for 
long periods of time are probably more 
than those that 


specialized and were exterminated. 


became over- 
The 


problem of biologic success is analyzed 


successful 


critically with a view to determine what 
life, food habits, environment 
and reproductive factors have been suc- 
the struggle for 


modes of 
cessful for animals in 
existence. 

Against a nicely developed background, 
man is brought into the spotlight. Dr. 
Bradley holds no halo over his head from 
present-day anatomy 
But he 
man’s brain and his 
The hope is ex- 


the standpoint of 
or future anatomical promise. 
does have faith in 
perpetual discontent. 
pressed that man may some day be as suc- 
cessful in controlling his own inner social 
world as he has been in controlling the 
outside physical and biologie world. 

The book will likely find its way to the 
reading library of most of us, and surely 
our students should read it before they 
become lost in the complexity of detail 
characteristic of our present-day science. 

Ira B. HANSEN 
WASHINGTON UNIVERSITY 


THE GEORGE 


BEGINNINGS OF A BILLION 
DOLLAR INDUSTRY 


Dr. GIDDENS’ book is primarily con- 
cerned with developments in northwest- 
ern during the decade 
which began with the completion of the 
oil well drilled by E. L. Drake in 1859. 
The author gives proper emphasis to the 
fact that although 
first one drilled for the purpose of pro- 
ducing had known to be 
present in springs and salt brine wells 
The suc- 


Pennsylvania 


Drake’s well was the 


oll, oll been 
in the region for many years. 
cess of Drake’s operation and the high 
price obtained for oil at that time pro- 
vided the basis for an astoundingly swift 
development, which is well portrayed by 
the author 

The Birth of the Oil 
G. Giddens. 216 pp., 37 plates and maps. 
The Macmillan Company. 


Paul 
$3.00. 


Industry. By 
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The choice of a decade as the 
‘*birth’’ of the oil industry is amp]; 
fied by the development of prod 
transportation, refining, marketi: 
financing this | 
Dr. treats all these pl 
the new industry, calling attent 
the numerous problems which had 
establish the 
of the newly developed mineral r 


activities during 


Giddens 


solved to economi 

During this period pipe lines wer 
lished for transportation, refining 
ods to obtain a satisfactory illum 
oil were developed, lamps capal 
burning the oil efficiently were in 

and markets were developed in the | 
States and the principal count 
Europe. The only apparent omiss 
rounding out the 


of the first application of princi 


picture is mé 


geology to prospecting for petroleu 
good foundation for the modern ay 
tion of geology to petroleum explora 
was published in a scientific pay 
T. Sterry Hunt, of the Geological S 
of Canada, in 1861. 
eight or nine years several other 


During the ensu 


gists published statements calling att 
tion to the relationship between g¢ 
conditions and oil accumulation. Str 
ture contour maps were included in 
logical report on oil properties pub 
in 1870, so there can be little doubt 
they were in actual use contemp 
ously with the developments descril 
Dr. Giddens’ book. 

‘*The Birth of the Oil Industry’’ is 
only of considerable general interest 
should be of especial interest to tl 
engaged either in the modern peti 
industry, in the development of P 
sylvania or in the operation of eco 
forces under the American system 
Giddens’ book vividly portrays tl 
itiative and resourcefulness of Amer 
entrepreneurs of that period. Th 
merous references included make or 
data readily available to those inter 


in further investigation of the sul 














BOOKS ON SCLENCKE FOR LAYMEN 






























or the mse of the ress Tnterested 


Tl e B rth ot the On ly ad IS (;srammal ol ( han ihe adel ‘ ery 
be hieghlv recommended exactly and Istrates clearly 


5 GAIL F. Mouton damenta terms “at are LISt 


theor f probab 
\ proba \ 
IS IT PROBABLE?* Two or three chapters are devote 
tle “Your Chance to Win’’ and 9 ‘S@Verat Common games oF chances id 
mo tossing of cCorlns woke ad roulette 
apter headings as ‘‘Heads or ‘'"* — =m, poser « : 
‘* Poker ("| neces’ and ‘* Lot As entertaining as t = are wil Sparh 
' +s ling illustrations of human w LeSSeS 
Craps, Bridge’’ might lead one to : l m 
and errors in thinking, their real pur 
that this book 1s a manual for ; 
. ose IS TO Give TI reader a Clear unde! 
s. But such other chapter head 
» Standing of a subject beset with many 


‘Fallacies.”’ ‘‘The Grammar of 


os aaa “ », pitfalls and to prepare him fo { 
( ‘“*From Chance to Statistics, : , 
: ‘ 1” «6a thinking about the nature and power o 
| es and Statistics. Statistics . 
- > ; Statistics In relation to su ! al 
Science” and Business and Sta 
“ong and varied subjects as science, advertis 
ndicate that it probably nas a 
: ne and business 
sic There Is probably ray CTD ) 
matter of facet, Dr. Levinson has ‘ , ' babies that 
subject of probab v and statistics ua 
, ' 
thoroue nent ’ wo 
- roue J screntihi VOrk IS SO entertainn ol | iT ~ 
7 ocee l ‘ th or ) ) ' 
proceeding wit! rthodox genta y so mu , ue sia 
ponderosity from definitions of }yman weaknesses centerit 
> | ot ‘ . 
NM relat. l u ordinary exper! wid spre ij indi = POSss hyly } < 
starts with things with whiel sire to get something for not \t 
world is familiar—with such the same time there is probably 1 ther 
as luck ana vambling and supe! hook That makes earer 1 ! nature 
and fallacies, not in the abstract of probability and the errors that n 
nerete illustrations from things be committed in applying the t : 


lay ic On the one hand. he probability \ this is i mp ed 
il 4] 


er) neous eas oO rhose wi) f) without S a} mir il I 


and the improbability of their matical expressions. The dis 






( m the other hand, he makes applications of statistics to s 
what sense chanee and probabil trated by Dr it ne’s experin 
ey are called, play roles in the telepathy and iirvovanee, al 
S which we are interested Ina vertising and business, relat ! 
entertammng and illuminating chap principles rather than to tl ! 
‘*Gamblers and Seientists’’ he ex of obtaining merical results Yet a 
how. in the seventeenth century, Treader. wl s unders 
had been thought of as lawless lowed the «dis ~S I wou ' Te 
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ie the time of Pavlov 
that Walter Bradfor 
ol Oetohbe) 19. 1871 








SCIENTIFIC MONTHLY 


Inuation 
aL ! \ ‘Th j ‘HH TV ack 7 , date the vexed 
press ‘ ) 7 > wn ll 1 1915 excitation ana 


these tivatio re ported in the nervous systen 


first edition of ** Bodib lange Pain, Durine the Great War th 


Ili re] iw ar ana Rave ie ‘i ic second sequence Ol ey (fan on’s reseal 


edition 1929) contains. i ition to interrupted by his service as 


nitkehh new evidence bearing 1 the vel oticer After reacl mie k rahe 


eral theme, an account of some notable engaged in a study of traumat 


experiment on thirst and a fresh theo Ilis observat ons at the rront 


retical treatment of the origims of emo vestigations in London and 


tional behavior and emotional experience which will be of permanent va 
The relation of the autonome nervous plaining the i! latory depress 


svstem to the self-regulation of phy s1oloe follows severe trauma Later, 


wal DrOocesSes WAS a Inhajyor concern ol Dr charee ot the laborators for 


l ' 


Cannon for a period of twenty years search at Dijon, he did muel 
Gradually it became clear to him that this the prevention Ol shock 


vstem VS ah lmportant “al inn the wounded 


The honors W c} have hee 


Cannon are HWMerowus 


KOSSESSION 


but 


sub 


eration apportion 

ypeared aent Lowe 

excitement whe) VI presses all 
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neomplete el | non modesty 


THE FIFTH WASHINGTON CONFERENCE ON THEORETICAL PHYSI( 


annual Washinegto ‘onfer a small number of theoretical pl 
retical Physies, jointly spon Investigating related subjects to 
George Washington Univer informally fundamental problen 
e Carnegie Institution of fficulties encountered 
through its Depart ie clarification of tl] 
Maenetism,. was held 3 » subject and to discove 
January 26 to ° fitable directions for imme 


ad opportu ‘ ; ek, ‘ uniquely effective 
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the progress of researches con ne ‘} , there were present 
Vigorous discussion, such as is * London, G. E. Uhlenbeck 
ssible in a called formal meeting of Vieck, H. A. Bethe, G. Breit 
fic society or body, is eneouraged don, |. 1. Rabi, A. E. Ruark 
rifies ideas, clears difficulties and I Gras sohn-Smit! * Seitz 
s flaws in an argument which fre Rosenfeld and ot In all 
an individual fails to see because and 60 men representing 22 um 
f constructive and eritical con and research organizations were 
The rapid development in physics 
recent yvears emphasizes the de 
really necessity—of personal Kacl 


het 


ween investigators, who may major theme 


\ separated geographically, to 
coordination of experimental 
tical developments These con 
ave proved of real and imme 
furthering such contacts ing them mig 
oO and the significance eXamine tos 
erimental and theoretical progress 
ence Was 
ng the investigators attending the physics. The 
nference were Professors Niels the properties 
Harold C. Urey and Enrico Fermi, liquid hydrogen and deu 
ree recipients of the Nobel Prize terpretation of data on the 


ition to a number of Washington magnetization of paramagi 
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clentifie centers The »> need for limiting the numbs 
the Washington con 


Increasingly clear that JOHN 


s generally 


possibilities so thoroughly 
detail require limitation 


Pew specific Opie Thus 


SPLITTING OF URANIUM ATOMS 
ALMOosT simultaneously near the end of — matter, including explanations 
‘y four experimental laboratories — principal sources of the energy 1 
equipped with very high voltage elec by the stars. For this reason thi 
trical machines announced that they had experiments are of great interest 
verified the breaking up of uranium Historically the sequence of 
atoms into two roughly equal parts. The ments began in October or N 


sintegration of the uranium atoms was when Professor Hahn and Dr 


produced by bombarding them with neu mann, in Berlin, found radioact 


trons, one of the fundamental constitu rium in uranium which had bee: 
nis of which all atoms are composed barded by neutrons Uranium. \\ 


Sensational press statements concerning atomic weight of 23S. is a radioact 


the experiments played up the fact that ment which spontaneously deg 
when an atom of uranium is caused to into lead through a series of 
divide into two parts by a bombarding dozen steps in which small part 
neutron, if gives up enormously more — successively emitted. The degene 


energy t| ati ois carried mito i by the neu STOps atl the one of Isotopes oft lead \ 


tron This facet does not suggest the way has an atomic weig 


ht of 206 S 
roanew almost limitless source of enerey., atomic welght ot radioactive bar 1 


beeause In obtaining the neutrons for the about 139, it could not come fron 
bombardment much more energy is used nium by the previously known type 
than the uranium releases In the do reneration Kor this reason Hah 
main of physies there is as yet no promise Strassmann at first suspected that t] 
of being able to get somethine out of 9 rium which they found in uranium 
nothine had been bombarded with neutron 

In order to make clear the importance = @! Impurity in the original materia 


} 


of these experiments it may be desirable The experimental results obtain 
tf the properties of atoms Berlin were communicated to 
and of uranium in particular A ¢om R. Frisch, at Copenhagen, and 
mon deseription of atoms is that they are Meitner, an exile from Germany 
to miniatures of the Suggested that the barium which ha: 
CONSISTING Of central nuelel found might have been produced by 
their mass and neva sion of the uranium nuelet int 
ey around the nuelel roughly equal parts \Voreover, the 
about the sun It lined an experimental test of the hyp 
however. to carrv the anal sis Which was based on the fact 
very Important respects the suggested splitting up of ura 
e unlike the solar family there would be a known decrease 
ents under consideration mass through what is) known as 
pertain i nuclei, though the chemical ‘‘ packing effect’? with a correspon 
properties of atoms depend almost en release of energy, in conformity Ww 
tirely upon their outer negative electrons principle that the sum of mass 


It is the atomic nuclei that contain the energy, in suitable units, is constant Ww 


kevs to the me Important properties of — ever transformations they may und 
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passes Tron cess OT develo 


My 
ierelal stave ana practical 

‘present time between 75 and 100 | so serious that 

television sets are in use In New would not appear very 

York by fticial f the interested com did not have before us the 
panies, nm addition to an unknown num ample of the raclio It should b 
ber of sets constructed by aimateurs however, that in television ve) 
The R.C.A hopes to have rece Ing sets problems are present that do } 
available for the public within a few ordinary radio 


months In spite ol the remarkable sue 


AGE OF METEORITES 


A FEW minutes’ watch of the sky on gether with their chemical and 
any clear night is almost certain to show constitution, will throw light 
one or more sudden streaks of light pro- origin and possibly on the orig 
duced by meteors dashing into the earth’s — earth 
upper atmosphere at high speeds. We As is well known, the best n 
know that some of these wanderers trom determining the ages of terrest) 


space have been permanent inhabitants is based on the extent to wil 


of the solar system, for their veloeities uranium and thorium compoun: 


relative to the sun are less than 25 miles ean be found in them. have dee 
per second. Others of them have traveled through radioactive transformat 
the interstellar spaces The distances be this method it has been found 
tween the stars are so great that 15,000 tain terrestrial rocks are 1,850 
vears would be required for a meteor to vears old, the most ancient at 
come from the nearest star to our system known. This is not, however 
if it moved with a constant velocity of 50 the earth, for these rocks i 
miles per second uranium has been fou 
Most meteors are so small that the older rocks 
energy of their motion transformed into If meteorites 
heat in the high upper atmosphere of the ages can be similarly determine: 
earth entirely consumes them. Occasion tunately many meteorites do 
ally, however, one is so large that it sun small quantities of uranium at 
vives its fiery bath and is eased down by — radioactive elements Dr. KR 
the atmosphere to the surface of the Evans, 1937 winner of the 
earth These meteorites, as they are Smith Award in Medicine of th 
called, are often recovered, a few each ican Association for the Advancer 
vear, and are preserved in our museums Science for his work on radium 
and scientific institutions ing, has recently made surve 
Since meteorites are the only visitors determinations of the 
from the celestial spaces, they are of He states that the typical meteo 
extraordinary interest. Essentially all tains about one part of uraniun 
other information about the universe be million parts of other elements 
yond our earth comes to us through light as the meteorites were formed 01 
One of the questions that always arises separate bodies their uranium ¢ 
when we consider meteors is their ages. gan steadily 


The answer to this question, taken to vears of tl 





PROGRESS OF S¢ 


» S00.000_.000 
100.000.0000 


iniform ad 


/ETECTION OF CARBON MONOXIDE IN MEDICINAL OXYGEN 
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temperature by carbon me 


non-specific ana Trine 


THE USE OF TEAR GAS TO FIGHT WEEDS 


rine the world war, tear eas 
of the weapons of military 
Many a crucial objective was 
while its defenders were weeping, 
SSIV, like small boys 
ay, when strikes and riots prevail, 
sis the weapon used by police to 
rowds, temporarily, to non-re 


next vear, perhaps, tear gas 


new use and one far removed fro 


It will help produce weed 


ereens for the nation’s a 


DeFrance, of the 


ment Station. Traces the 
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is to kill weeds back 
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then removed and placed 


he golf green and seeded 
weeds in the soil are killed and Commone 
rass takes root without competition vreenhouse 
from its fast-growing rivals. The put steam while ‘at, applied by 


ting green is thus free from weed econ rte ‘ uutdoors loc 


tamination until! wind-blown weed seeds highway 


alight on it and take root, something t-way. 


too easy when a thick, vel 


MUSICAL ABILITY 


Yor need not he uw vreat con poser or 


an ore} estra leader TO he eredited with four Trunks ot capacity 


the blessing of a musical mind balanced and svmmetric 


Musical talent is bestowed on man in most of the less disting 
a great variety of forms and degrees, ™inds some one branch is don 
and the ignorant railroad worker enjoy Musical achievement does 
ing the rhythm of his hammer upon great capacity 
has his s} are as does t} e SUAVe Dr Seasl Ore Says 
the opera vidual follows the 
, ; , a ‘rson has only 
Underlving all musical abilitv are the _— - 

, . . : ror e@Xi 

four sensory capacities of apprehension 
; ' singer or violinist, but he m 
ol pitch, loudness, time and timbre, it is f- , 
planist ot great distinetion 


winted out by Dr. Carl E. Seashore. : 
With the underlvine trunk 


psychologist student of musical talent in 


capacity, the musical mind has 


analvzing the musical mind as part of ; 
> > — itv to hear with his ‘‘mind’s eat 
his new book. “<9 svcholoey Ol \Iusie 
, must live in a 
MeGraw-ITTill 

Mmaves lle 
These Pour ¢ acitie her nore 
hese four capacities, a — music In men ‘reate new 


complex form the sense of tone quality ‘ . 
ena pee ” relictciamae i 7? Structures ! nagination 


of volume, of rhythm and of conso- The musi 2 » ohh 
nanee Dr. Seashore calls the four great — »yysically 

branches of the musical family tree rence 

They are inborn and are fully developed And finallv he 

in the very voung child. By the age of — musically and express a 

ten they can be measured, so that the tions in music by e 

child’s native musical talent can be esti the regular and rigi 


mated before his training 





